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THE 

Compleat  Surveyor : 

Or,  the  Whole  Art  of 

SURVEYING 

of 


B  t 


A  New  Instrument  lately  invented ; 


As  alfo  by  the 


Plain  Table, Circumferentor,  the  Theodolite 
as  now  improv’d,  or  by  the  Chain  only. 

CONTAINING 

Plain  and  Eafy  Directions  in  feveral  Kinds  of  Mensurations,  and 
Other  T  hings  necefiary  to  be  known  in  a  Work  of  this  Nature. 


By  V/1LLIAM  LETBOURN. 


The  Whole  Altered  and  Amended,  and  T  w  o  entire  Books  added 
by  the  Author  long  before  his  Death. 


The  Fifth  Edition,  in  IX  B  o  o  k  s. 


Every  Operationboih-Geometricallk.  Arithmetical  being  examin’d 

And  Am 

APPENDIX 

Added  to  the  Whole,  Confiding  of 

Practical  Observations  in  Land  Surveying 
S  A  MU  EL  CUN  N.  ~ 

L  0  N  D  0  N : 

^  A, M  x! E  L  p  a  l  l  a  r  d  at  the  Blue  Ball,  and  Aaron  Ward 

MlU^  S  *n  Little  Britain ,  and  Tho.  Woodward  at  the 

Half-Moon  againft  St.  Thmjtan’s  Church  in  Fleetftreet.  1722. 
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T  O  T  H  E 


E  A  D 


T  is  not  uncommon  for  Perfons  by  the 
Firefide  to  prejcnbe  Rules ,  which  they 
wouldhave  Surveyors  obferve  Abroad: 
And  yet  if  fitch  Perfions  withdraw  to 
the  Field \  they  ofiten  find  it  impojjible  to 
put  their  Precepts j  tho*  Geometrically 
true ,  in  PraBice  y  and  themfielves  as 
aukward  to  perform.  So  nece(faryyto  the  well  Performance 
of  any  thing  in  the  Mathematical  Artsy  is  a  former  Prac¬ 
tice  under  a  good  Guide  (as  well  as  the  ’Theory)  y  that  no 
Perfion  of  found  (judgment  will  entrujl  him  (either  to  direct 
or  perform )  who  is  not  thus  qualified. 

The  Author  of  this  Treatife  was  frequently  employed  in 
Surveying ,  Meafuring  and  Mapping  Gentlemens  Eflates  ; 
as  evidently  appears  from  the  fieveral  Draughts  by  him 
drawn y  and  to  be  met  ivith  in  almofl  every  County  in  En¬ 
gland. 

Thefe  Qualifications  alone  recommended  the  firfi  Edition  $ 

and  the  Book  itfielf  made  way  for  Three  more  afterwards , 

* 

If  to  thefe  be  added ,  the  great  Enquiries  made  for  this 
Book  (not  with  (landing  the  many  TraBs  on  this  SubjeBy) 
and  the  many  Improvements  herein  contained \  ivhich  were 

A  z  ~  not 


P  R  E  F  A  C  E* 

not  \n  the  former  Editions,  and  indeed  mofl  of  them  not  be¬ 
fore  Printed-,  they  may  be  juflly  accounted  Efficient  Rea¬ 
sons  for  Publtjhing  this  fijth  'Edition.  Neverthelefs,  it  may 
not  be  improper  to  give  the  Reader  a  fummary  Account  of 
the  principal  Improvements. 

The  Author ,  long  before  his  Death,  made  feveral 
Remarks,  not  publt/h'd  in  the  jormer  Editions.  In 
the  firfl  Book,  the  various  Cafes,  of  which  fame  Pro¬ 
blems  admitted,  are  in  this  fupply'd.  In  the  fecond 
Book  is  an  Account  of  an  Injlrument,  by  him  contrived. 
In  the  third  Book  the  Tables  of  Logarithms,  Sines  andTan- 
gents  are  more  commodtoufly  placed  j  and  a  fuller  Defcn- 
ption  and  U/e  of  the  Artificial  Lines  of  Numbers,  Sines 
and  Tangents  added.  In  the  fourth  Book,  fiver al  Problems 
are  omitted,  becaufe  performed  with  more  Expedition  and 
Accuracy ,  by  Methods  laid  down  in  the  following  Books. 
And  feveral  Problems  added  relating  to  cajling  up  the  Con¬ 
tents  of  Lands,  by  Methods  more  concife  and  ready,  and 
more  fit  for  a  PraBit toner,  than  any  heretofore  Publifh’d. 
And  alfo  feveral  Remarks  on  the  modern  Water- Level. 
The  fifth  and  fixth  Books  are  entirely  new  -,  and  contain 
the  Defcription  and  Ufe  of  a  new  Injlrument,  invented  by 
the  Author,  and  his  Method  of  Surveying  by  the  Chain 
only,  &c.  And  after  the  feventh ,  eighth,  and  ninth  Books, 
which  in  the  fourth  Edition ,  were  the  fifth,  fixth  and 
feventh,  there  is  added  an  Appendix,  by  Mr.  Cunn,  con¬ 
taining  feveral  pratlical  Obfervations  of  Matters  occurring 
tn  his  Method  of  Surveying.  A  more  particular  Account , 
of  all  which,  you  have  in  the  fable  of  Contents. 
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Problems  con¬ 
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j  i  Raifing  and  letting  fall  of  Perpendiculars ,  1 1 

2  The  mailing  of  equal  Angles ,  and  drawing  of 

parallel  Lines ,  ■  1 2 

3  77?£  dividing  of  right  Lines  equally ,  14 

4  T&*  conjlituting  of  right-lind  Figures 3  14 

5  The  working  of  proportions  by  Lines ,  15 

6  The  dividing  of  right  lines  proportionally,  16 

7  dividing  of  Triangles  according  to  propor¬ 
tion,  both  Arithmetic  ally  and  Geometrically , 

n  From  any  angle,  17 

£7  a  line  drawn,  <2  From  a  point  in  any  fide,  19 

/  3  Parallel  to  any  fide ,  20 

8  The  power  of  Lines  and  Superficies,  23 

9  T/^  reducing  of  Four  r 

figures  from  one  j  J  fided  Figures  into 

form  to  another,)  6  \  Triangles ,  <$Cc.  26 
as  ( Six  ( 

10  The  dividing  of  any  plain  Superficies  into 
two  or  more  parts,  according  to  any  propor¬ 
tion,  by  lines  drawn,  either  from  any  angle,  or 

-  from  a  point  in  any  fide,  ckc.  28 
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A  General  Survey 


The  Second  Book. 
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Of  Inflru- 
ments,  (is 


1  In  general , 

2  0/  f  Theodolite , 

3  0/’  the  Circumferentor , 

4  0/'  the  plain  Table, 

5  Of  Chains,  and  chiefly,  of  ■ 

6  Of  Protractors , 

(  Plain, 

7  Cf  Scale  s,d  and  C 

(  Diagonal,  .) 

8  0/ fever  al  forts  of  Cards,  and  their  divifions ,53 

I  9  0/’  ^  Field-Book ,  54 

cio  0/  Inflruments  for  reducing  of  Plots,  56 
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Tangents,  60 
and 

Logarithms , 

2  1  he  application  and  ufe  of  thefeTables,  as  right-angled,  74 

alfo  of  the  lines  of  Numbers ,  Shies ,  /W 

Tangents, in  refolding  of  right-lin  dTriangles  / phlique-angl' dZ 

Par^t  II. 
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tifi  oftbe  Lo- 1  ll 

garahms  and<  2  TO*  of  Statute -mea fare  to  Cuftomary 

Line  of  Bum-  I  Me  a  fare,  and  the  contrary,  ' 

to\r,  i«  [3  The  finding  what  Scale  a  Plot  was  plotted  h 

if  the  Scale  be  loft,  V  g 
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•any  Angle  5 


j.  iv.  ° 

.  Staking  therefrom  u-nes  anj  ang\e5  0f  any 

X  Of  the  Scale,  in  l  .  >  quantity ,  3 

flaying  down  >  7 

j  laying  down 

2  Of  the  ProtraB  or,  in )  , 

/  finding  the  quantity  of  \ 

Flain  Table ,  ?  .  7 

3  O/f^  ' 'Theodolite ,  £  to  find  an  angle  in  the field  therewith ,7 

(Circumferentor^ 

4  Of  the  Label ,  ^  r  Horizontal  line ,  of  le- 

ferve  'I  v el,  an  angle  of  altitude 7  II 

7  ?  j}- (acceffible  r  Plain  T able ,  12 

5  Of  taking  Di-\  j  (hy  the\ Theodolite,  13 

fiances  (inaccejfible)  ( Circumferentor ,  14 

[  <?»<;/  £0  prot'aB  the  fame  1 5 
(acceffible  altitudes  by  the  Label  and  Tan- 

6  Of  the  taking  of)  (  gent  line, 

(  inacceffible  )  and  to  protraB  the  fame , 

7  O/'  taking  di-t  Plain  Table, ) 
vers  difiances }  '(and protraB  the  fame, 

at  once  by  the  l  Theodolite ,  21  ) 

^  8  To  take  the  plot  of  a  Field  [  theodolite6’ 
at  one  ft  at  1  on  taken  in)  r  fi  . 

the  middle  thereof  hy  the  j  "^dfifotratt  the  fame, 

9  T0  £77  &£  the  plot  Of  a  Plain  Table , 

Field  at  one  fiation'  .Theodolite, 
taken  in  any  angle  Circumferentor, 
thereof  by  the  (  and  to  protract  the  fame, 

10  To  take  the  plot  of  a  C  Plain  Table , 

\  Field  at  two  fiations)  Theodolite, 
j  taken  in  any  parts  )  Circumferentor, 

thereof  by  the  ^  and  to  protraB  the  fame , 

1 1  To  take  the  pJot  of  a  field  at  r  Plain  Table , 
two  fiations  taken  in  any  part\  Theodolite, 
thereof,  only  meafuring  thefCircnmferentor, 
fiationary  difiance ,  by  the  (  and  to  protraB  the  fame,  39 

12  Of  large  Champain  Plainsk  Plain  Table,  4° 

or  W  oods,  to  t*ke  plots\  Theodolite,  43 

thereof  by  the  C  and  to  protraB  the  fame,  44 

With  a  way  to  prove  the  truth  thereof  45 
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‘3  To  tftfr/f  °f ,  Circumferentor, 
any  _  Field,  Wood,/ 


'p'l  chafe  Vorre/l  '  And  t0  PotraH  the  JameK  , 

j  j  *  r>i 1 2 3 4  5  ( With  divers  Cautions  tor  the 
or  other  large  Cham-  i  ,,  . 

.  n?  •  /  w  \  formance  thereof . 

fain  Plain,  by  the  J  J 

14  To  ta&o  zTo  plot-  of  a  Field,  \  By  the  plain  Table ,  50 

by  meafiring  of  one  line  only,  (  By  the  1  heodolite ,  52 

15  And  to  protract  the  fame ,  53 

16  To  take  the  plot  of  a  large  Champ ain ,  or  other  f? nailer  L,i- 

clofure  upon  a  Plain  Table,  upon  one  Sheet  of  Paper,  without 
altering  or  f hi  fling  of  the  fame ,  54 

17  To  protraB  the  former  Obfervations,  55 

18  To  tojfc*  fjta  p/of  of  a  For  ref ,  Chafe,  or  Wood,  by  the  Circum¬ 

ferentor,  or  Theodolite,  and  to  know  whether  your  Plot  will  clofe 
or  not  before  you  begin  to  protraB ,  5  6 

19  To  protraB  the  fame,  *  .63 

20  To  take  the  true  plot  of  a  Wood,  or  other  Enclofure ,  into  which 

you  cannot  come  to  fix  your  Inf  rument,  or  to  me  a fur  e  your  dis¬ 
tances  f  by  the  plain  Table,  6  5 

\by  the  Theodolite,  66 

21*  To  protraB  the  foregoing  Obfervations,  67 

22  To  take  the  plot  of  a  whole  Mannor,  or  of  divers  Parcels  of 
Land  lying  together,  whether  Woodlands,  or  Champain  plain , 

^  CJy  the  plain  Table,  ibid, 

(  by  the  Theodolite,  71 

23  To  protraB  or  draw  the  plot  of  a  whole  Mannor,  or  of  divers 

Enclo fires  *,  the  Obfervations  of  the  fever  al  Angles,  Lines  and 
Bounders,  being  noted  in  your  Field  Book ,  7  6 

24  To  clear  fame  Doubts  that  may  arife  from  the  preceding 
DoBrine, 

The  Second  Part  of  the  Fourth  Book. 
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1  To  find  the  Content  of  any  piece  of  Land,  the  plot  thereof  be- 

ing  firft  taken  by  any  Infirument,  79 

Of  the  Geometrical  Square ,  80 

(Of  the  long  Square,  or  right-angled  Parallelogram,  ibid. 
\ Of  the  Trapezia ,1  82 

Viz.  A Of  irregular  Figures,  83 

I  Of  a  Circle,  8 ^ 

Of  a  Semicircle  Quadrant,  or  the  other  feB  or  of  a  Circle  ,86 
Of  a  Segment  of  a  Circle,  87 

2  The  manner  of  cafting  up  the  Content  of  any  piece  of  I. and  in 
Acres,  Roods  and  Perches,  meafured  by  Mr.  Rathbon’s  Chain,  89 

3  To  reduce  Acres,  Roods  and  Perches,  to  Perches  and  the  con¬ 
trary,  90 

4  To  caft  up  the  Content  of  any  piece  of  Land,  meafured  by 

Mr.  GunterV  Chain ,  93 
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The  ufe  of  a  Scale  of  Redutlion  for  this  Purpofe ,  9^ 

6.  To  reduce  Statute  Meafure  to  Cuftomary ,  and  the  contrary,  96 
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14  ^  ^  per fe8  Draught  of  a  whole  Mahnor,  and  to  furnijh 
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fame, 
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Trapezia- s,  and  other  fmall  irregular  Pieces ,  lying  between  the 
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2  To  protract  the  preceding  Me  a jures,  ^  1  56 

3  To  take  the  true  Plot  of  an  irregular  Field  by  the  Cioain  only,  157 
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6  To  plot  the  preceding  Obfervations,  162 
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r  Board,  5 

Of  Foot  Meaf  ure , )  Stone  Pavement,  4 
as  of  y  Plank,  5 

rWainfcot  10 
Of  Yard  Meafure,  as  of)  Painting ,  I  r 

/  Plaftering,  ib. 

Lib.  VII.  f  Super ficialsf  A  Table  of  Yard  meafure,  and  its 


Of  Meafures 
in  general, 
both 


as  Meafures 


Or , 


y/e>  12 

Of  Meafures  by  (  Tiling , 

t he  Square,  as<  Roofing,  1 4 

°f  (  Flooring,  1 5 

A  Table  of  Meafures  by  the  Square ,  16 
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The  cA  R  GU  M  E  N  T. 

HIS  firfi  Book  conjifieth  of  divers 
Definitions  and  Problems  Geo¬ 
metrical,  extracted  out  oj  the 
Writings  of  divers  Antient  and 
Modern  Geometricians,  as  Eu¬ 
clid,  Ramus,  Bagdedine,  Cla- 
vius,  ©V.  which  are  here  fo  methodically  difpo - 
fed,  that  any  man  may  gradually  proceed  from 
Problem  to  Problem  without  Interruption,  or 
being  referred  to  any  other  Author  for  the  pra¬ 
ctical  Performance  of  any  of  them.  ■  Only  the 
■  B  De- 


2 


The  ARGUMENT.  Lib.  I. 

Demonjlration  is  ’wholly  omitted  ;  partly ,  be¬ 
cause  thofe  Books  out  oj  ‘which  they  'were  extra¬ 
cted  are  very  large  in  that  particular ;  and  alfo 
for  the  avoiding  of  many  other  Propofitions  and 
Theoremes,  which  ( had  the  enfuing  Problems 
been  demonftrated)  mujl  of  neceffity  have  been 
infer  ted.  Alfo ,  the  figures  would  have  been fo 
incumbred  with  multiplicity  of  Lines ,  that  the 
intended  Problems  would  have  been  thereby 
much  darkned.  And  bejides,  it  was  not  my  In¬ 
tent ,  in  this  place,  to  make  an  abfolute  or  entire 
Treatife  oj  Geometry ;  and  therefore  I  have 
only  made  choice  of fuch  Problems  as  I  conceived 
mofi  ufeful  for  my  prefent  purpofe,  and  come  mojl 
in  ufe  in  the  praftice  of  Surveying.  They  are 
in  Number  40,  and  ought  of  neceffity  to  be  known 
by  every  Man  that  intendeth  to  attain  to  a  com¬ 
petent  Proficiency  in  the  Practice  thereof:  And 
thofe  are  chiefly  fuch  as  concern  the  reducing  of 
Plots  f  rom  one  Form  to  another,  and  to  enlarge 
or  diminijb  them  according  to  any  ajfigned  Pro¬ 
portion.  Alfo  divers  of  the  Problems  in  this 
Book  will  abundantly  help  the  Surveyor  in  the 
Divijion  and  Separation  of  Land,  and  in  the 
laying  out  of  any  ajfigned  Quantity,  whereby  large 
Parcels  may  be  readily  divided  into  divers  feve- 
rals  ;  and  thofe  again  fub-divtded,  if  need  be. 
Alfo,  for  the  better  fatisf action  of  the  Reader,  I 
have  performed  divers  of  the  following  Problems 
as  well  Arithmetically  as  Geometrically. 

GE- 


GEOMETRICAL 


DEFINITIONS 


i  A  Point  is  that  which  cannot  he  divided. 

4r 

Point  or  Sign  is  that  which  is  void  of  all  Mag¬ 
nitude^  and  is  the  leafl  thing  that  by  Mind  and 
Underftanding  can  be  imagined  and  conceived, 
than  which  there  can  be  nothing  lefs. 

As  the  Point  or  Prick  noted  with  the  A 
Letter  A,  which  is  neither  Quantity 
nor  Part  of  Quantity,  only  the  Term  or  End  of  Quantity.  And 
herein  a  Point  in  Geometry  differeth  from  Unity  in  Number . 

z  A  Line  is  a  Length,  without  Breadth 
or  Thicknefs. 

A  Line  is  created  or  made  by  the  moving  or  drawing  out  of  a 
Point  from  one  place  to  another  :  fo  the  Line  A  B  (  fig •  i.J  is  made 
by  moving  of  a  Point  from  A  to  B:  and  according  as  this  Motion 
is,  fo  is  the  Line  thereby  created,  whether  Straight  or  Crooked . 
And  of  the  Three  kinds  of  Magnitudes  in  Geometry ,  viz.  Length , 
Breadth,  and  Thicknefs ,  a  Line  is  the  firfi,  confining  of  Length 


4  Geometrical  'Definition*.  Lib.  I, 

only  j  and  therefore  the  Line  A  B  is  capable  of  divifion  in  Length 
only,  and  may  be  Divided  equally  in  the  Point  C,  or  unequally 
m  D,  and  the  like,  but  will  admit  of  no  other  Dimenlion. 

3  The  Ends  or  Bounds  of  a  Line  are  Points. 

This  is  to  be  underllood  of  a  Finite  Litie  only,  as  is  the.  Line 
A  B  (fig.  i)  the  Ends  or  Bounds  whereof  are  the  Points  A  and 
B  :  But  in  a  Circular  Line  it  is  otherwife,  for  there  the  Point  in  its 
motion  returneth  again  to  the  Place  where  it  firft  began,  and  fo 

maketh  the  Line  infinite,  and  the  Ends  or  Bounds  thereof  unde¬ 
terminate. 

4  A  Right  Line  is  that  which  lieth  equally 
between  his  ‘Points. 

As  the  Right  Line  A  C  D  B  {fig.  i)  lieth  flraight  and  equal 
between  the  Points  A  and  B  f  which  are  the  Bounds  thereof) 
without  bowing,  and  is  the  ihorteft  of  all  other  Lines  that  can  be  ' 
drawn  between  thofe  Two  Points. 


5  A  Superficies  is  that  which  hath  only 
Length  and  Breadth . 

As  the  motion  of  a  Point  produceth  a  Line,  the  firft  kind  of 
Magnitude  ;  fo  the  motion  of  a  Line  produceth  a  Superficies 
which  is  the  fecond  kind  of  Magnitude  j  and  is  capable  of  two 
Dimenfions,  namely.  Length  and  Breadth  :  and  fo  the  Superficies 

A  B  C  D  (  fig.  a)  may  be  divided  in  length  from  A  to  B  and 
alfo  in  breadth  from  A  to  C. 

6  The  Ext  reams  of  a  Superficies  are  Lines. 

As  the  Extreams  or  Ends  of  a  Line  are  Points,  fo  the  Extreams 
or  Bounds  of  a  Superficies  are  Lines  j  and  fo  the  Extreams  or 

r  nS  n  ot!le  ABCD,  (  /£• 2  )  are  the  Lines"  A  B, 

tsu,  u  L,  and  C  A,  which  are  the  Terms  or  Limits  thereof. 


7  A  Plain  Superficies  is  that  which  lieth 
equally  between  his  Lines. 

■  So  the  Superficies  A  BC  D  lieth  direct  and  equally  between  his 
Lines :  and  whatfoever  is  faid  of  a  Right  Line,  the  fame  is  alfo 
to  be  underllood  of  a  Plain  Superficies • '  B  A 


Lib  I.I  Geometrical  Definitions.  5 


8.  cA  plain  right-lined  Angle  is  the  Inclina¬ 
tion  or  Bowing  of  two  right  Lines ,  the  one 
to  the  other ,  the  one  touching  the  other,  and 
not  being  directly  joined  together. 

f\  1  .  1 )  1  1 1  k  ^  V  .  1  k  *•  •  *  *  V  '  «  (  \ 

As  the  two  right  Lines  A  B  andBC  (fig.  3.)  incline  the  one  to 
the  other,  and  touch  one  another  in  the  Point  B,  in  which  Point, 
by  reafonof  the  inclination  of  the  faid  Lines,  is  made  the  Angle 
A  B  0.‘  But  if  the  two  Lines  which'  touch  each  other  be  without 
Inclination,  and  be  drawn  directly  one  to  the  other,  then  they 
make  no  Angle  at  all  as  the  Lines  C  D  and  D  E  touch  each  o- 
ther  in  the  point  D,  and  yet  they  make  no  Angle,  but  one  con¬ 
tinued  right  Line. 

^  And  here  note,  that  an  Angle  commonly  is  figned  by  three 
Letters,,  the  middlemofl:  whereof  fheweth  the  angular  Point  .•  As 
in  this  Figure,  when  we  fay  the  Angle  A  B  C,  you  are  to  underftand 
rhe  very  Point  at  B,  the  Quantity  of  which  Angle  is  meafured  by 
an  Arch  of  a  Circle  deferibed  upon  the  angular  Point  B.  And  note 
alfo  that  the  Length  of  the  Sides  containing  any  Angle,  as  the 
Sides  A  B  and  B  C  do  not  make  the  Angle  ABC  either  greater  or 
leffer  *5  but  the  Angle  ilill  retaineth  the  fame  Quantity,  be  the  con¬ 
taining  Sides  thereof  either  longer  or  fhorter. 

^  \  *  «  V  v  •.  '  '  *-  *  v  **  *  x 

9.  When  a  right  Line  funding  upon  a  right 
Line  maketh  the  Angles  on  either  Side  e- 
qual ,  then  either  of  thofe  Angles  is  a  right 
Angle,  ;  and  the  right  Line  which  fiand- 
eth  erected,  is  called  a  Perpendicular 
Line  to  that  whereon  it  fandeth. 

As  upon  the  right  Line  C  D,  ( fig .  4* _)  fuppofe  there  do  Hand 
another  right  Line  A  B,  in  fuch  fort  that  it  maketh  the  Angles  on 
either  Side  thereof  equal,  namely,  the  Angle  A  B  D  on  the  one  . 
Side,  equal  to  the  Angle  ABC  on  the  other  Side*,  then  are  ei¬ 
ther  of  the  two  Angles  ABC  and  ABD  right  Angles,  and  the 
right  Line  A  B,  which  ftandeth  ere&ed  upon  the  right  Line  C  D, 
without  inclining  to  either  Part  thereof,  is  a  Perpendicular  to  the 
Line  C  D. 


C 


10*  An 
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i  o.  An  obtufe  Angle  is  that  which  is  great¬ 
er  than  a  right  Angle. 

So  the  Angle  CBE  (fig.  5.J  is  an  obthfe  Angle,  becaufe  it  is 
greater  than  the  Angle  A  BC,  which  is  a  right  Angle  5,  for  it  doth 
not  only  contain  that  right  Angle,  but  the  Angie  ABE  alfo,  and 
therefore  is  obtufe. 

11.  An  acute  Angle  is  legs  than  a  right 
Angle.  ' 

.  *  *  (  >  ,  f  7  f  ,  .  *■  .  ,  (  *  ,  ... 

So  the  Angle  EBD  (fig.  $0  is  an  acute  Angle,  for  it  is  lefs 
than  the  right  Angle  A  B  D  (in  which  it  is  contained)  by  the  0- 
ther  acute  Angle  ABE. 


1 2 .  A  Limit  or  Term  is  the  end  of  e  very  thing. 


As  a  Point  is  the  Limit  or  Term  of  a  Line ,  fo  a  Line  likewife 
is  the  Limit  and  Term  of  a  Superficies ,  and  a  Superficies  is  the 
Limit  and  Term  of  a  Body. 


1  .  v 

1 3.  A  Figure  is  that  which  is  contained  un¬ 
der  one  Limit  or  T erm ,  or  many.  Vid. 

Fig.  6. 

•  .  >  c--  %  /  *•  %  „  . 

As  the  Figure  A  is  contained  under  one  Limit  or  Term  - 
alfo  the  Figure  B  is  contained  under  three  right  Lines,  which 
are  the  Limits  or  Terms  thereof.  Likewife  the  Figure  C  i9 
contained  under  four  right  Lines,  rhe  Figure  D  under  live  right 
Lines,  and  fo  of  all  other  Figures. 


And  here  note,  that  in  the  following  Work  we  call  any 
plain  Superficies,  whofe  Sides  are  unequal  (as  the  Figure  E) 
a  Plot7  or  P/*r,  as  of  a  Field,  Wood,  Park,  ForefF  and  the 
like. 


/ 
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14..  A  Circle  is  a  plain  Figure  contained  un¬ 
der  one  Line ,  which  is  called  a  Circumfe¬ 
rence;  unto  which  all  Lines  drawn  from 
one  Point  within  the  Figure ,  and  falling 
upon  the  Circumference  thereof  are  equal 
one  to  the  other.  Vid.  Fig.  7. 

As  the  Figure  B  C  D  E  is  a  Circle  contained  under  the  crooked 
Line  BCDE,  which  Line  is  called  the  Circumference  or  Peri¬ 
pherie,  In  the  middle  of  this  Figure  is  a  Point  A,  from  which 
Point  all  Lines  drawn  to  the  Circumference  thereof  are  equal,  as 
the  Lines  A  B,  AC,  AF,  AD  j  and  this  Point  A  is  called  the 
Center  of  the  Circle. 

1 1.  A  Diameter  of  a  Circle  is  a  right  Line 
drawn  by  the  Center  thereof  and  ending  at 
the  Circumference  on  either  fide ;  di  vid- 
ding  the  Circle  into  two  equal  Parts.  Vid. 

•  Fig.  7.  '  '  * 

T  *  i  J  ^*1  ,  4  1  i  .  V  l  i  .,  *  IL  .  ,  •  «  ft  J "  l  •  , 

So  the  Line  B  A  D  in  the  former  Figure  is  the  Diameter  there¬ 
of,  becaufe  it  pafieth  from  the  Point  B  on  the  one  fide  of  the  Cir¬ 
cumference,  to  the  Point  D  on  the  other  fide  of  the  Circumference, 
and  pafleth  alfo  by  the  Point  A,  which  is  the  Center  of  the  Circle. 
And  moreover,  it  divideth  theCircle  into  two  equal  Parts,  namely, 
BCD  being  on  one  fide  of  the  Diameter,  equal  to  BE  D  on  the 
other  fide  of  the  Diameter.  And  this  Obfervation  was  firfi:  made 
by  Thales  Milefim  \  for,  faith  he.  If  a  Line  drawn  by  the  Center  of 
any  Circle  do  not  divide  it  equally ,  all  the  Lines  drawn  from  the  Cei> 
ter  of  that  Circle  to  the  Circumference  cannot  be  equal . 


1 6.  A  Semicircle  is  a  Figure  contained  under 
the  Diameter ,  and  that  Part  oj  the  Cir¬ 
cumference  cutoff  by  the  Diameter.  Vid. 

Fig*  7*  .  - 

As  in  the  former  Circle  the  Figure  B  E  D  is  a  Semicircle,  be¬ 
caufe  it  is  contained  under  the  right  Line  B  A  D,  which  is  the  Di¬ 
ameter,  and  the  crooked  Line  BED  being  that  Part  of  the  Cir¬ 
cumference  which  is  cut  off  by  the  Diameter ,  alfo  the  Figure  BCD 
is  &  Semicircle. 


17.  A 
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1 7 .  //  Quadrant  is  the fourth  Part  of  any  Cir¬ 
cle ,  and  is  contained  under  two  right  Lines 
drawn  from  the  Center  of  the  Circle ,  and 
one  fourth  Part  of  the  Circumference  of  the 
fame  Circle.  Fig.  7. 

1 8.  A  Segment  of  a  Circle  is  a  Figure  con¬ 
tained  under  a  rhht  Line ?  and  a  Part .  of 

.  a  Circumference  greater  or  lefs  than  a 
Semicircle.  Fig.  7. 

O  / 

.  ‘  ?  5  *  ,*  *  r  *  *  -  ^  *\  >  '  ...  *  )  _  T  * 

So  in  the  former  Circle,  the  Figure  B  A  C  is  a  Quadrant,  for  that 
it  is  contained  under  the  two  right  Lines  A  B  and  A  C,  and'  the 
crooked  (or  arch)  Line  B  H  C,  which  is  one  fourth  Part  of  the 
Circumference  B.C  D£. 

So  in  the  former  Figure  BC  D  G  E,  G  B  F  which  is  contained 
under  the  Part  of  the  Circumference  GBF,  and  the  right  Line 
G  F  is  a  Segment  of  a  Circle  greater  than  a  Semicircle.  . 

Alfo  the  other  Figure  G  D  F,  which  is  contained  under  the  right 
Line  G  F,  and  the  Part  of  the  Circumference  GDF  is  a  Segment 
of  a  Circle  lefs  than  a  Semicircle. 

^  And  here  note.  That  a  Segment  is  fuch  a  Part  as  is  either 
greater  or  leifer  than  a  Semicircle  j  fo  that  a  Semicircle  can¬ 
not  properly  be  called  a  Segment  of  a  Circle. 

*  •  ■  • ;  ,  t.  ’  fi\  ^rri  o;  irrTnrri 


s;iT  io  aoii 


1 9.  Right-lined  Figures  are  fuch  as  are  con¬ 
tained  under  right  Lines. 


4  U  v  /  U 


•;r-. 


Three-fided  Figures  are  fuch  as  are  contained  under  three  right 
Lines. 

Four-fided  Figures  are  fuch  as  are  contained  under  four  right 
Lines. 

Many-fided  Figures  are  fuch  as  have  more  Sides  than  four. 

*  ..  -  ' '  '•  J  M  \l-\  ....  ,->  .».  -  ■-  .»  ?  -**»..  L  4. 

20.  All  three -fide  d  Figures  are  called  -T  ri- 
'  s  <  angles.  v. .  A  .  \ 

And  fuch  are  the  Triangles  A,B, C.  Fjg.8. 
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Geometrical  Definitions, 

21 .  Of  four-Jided  Figures ;  a  Quadrat,  or 
Square,  is  that  whofe  Sides  are  equal ,  and 
its  Angles  right :  As  the  Figure  A.  Vid. 
Fig-  9- 

22.  A  Long  Square  is  that  which  hath 
right  Angles,  but  unequal  Sides .  As  the 
Figure  B.  Vid.  Fig.  io. 

23.  All  other  Figures  of  four  unequal  Sides 
and  Angles  are  called  Trapezias. 

Such  are  all  Figures  of  four  Sides,  in  which  is  obferved  no  equa¬ 
lity  of  Sides  or  Angles,  as  the  Figures  A  and  B,  which  have  nei¬ 
ther  equal  Sides  nor  equal  Angies.  Vid.  Fig.  n,  12. 

24.  Parallel  or  Equidiftant  right  Lines  are 
fuch,  which  being  drawn  in  one  and  the 
fame  Superficies,  and  produced  infinitely 
on  both  Sides,  will  never  in  any  part  con¬ 
cur  or  meet. 

As  the  right  Lines  A  B  and  CD  (jig<  17)  are  parallel  one  t6 
the  other,  if  they  were  infinitely  extended  on  either  Side, 
would  never  meet  or  concur  together,  but  ftill  retain  the  fame 
Diftance. 
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Geometrical  Theoremes. 


i*  ANY  two  right  Lines  cr offing  one  another ,  contrary 

A\  vertical  Angles  equal .  Euclid.  15.  I. 

2.  If  any  right  Line  fall  upon  Wo  parallel  right  Lines ?  it  maketh  the 
outward  Angles  on  the  one  equal  to  the  inward  Angles  on  the  0- 
ther ,  and  the  two  inward  oppofite  Angles  on  contrary  Sides  of  the 
falling^  Line  alfo  equal.  Euclid.  29.  1. 

3.  If  any  Side  of  a  Triangle  be  produced ,  the  outward  Angle  is  e- 
qual  to  the  two  inward  oppofite  Angles,  and  all  the  three  Angles  of 
any  Triangle  are  equal  to  two  right  Angles .  Euclid.  32.  1. 

4.  In  equiangled  Triangles ,  all  their  Sides  are  proportional \  as  well 
fuch  as  contain  the  equal  Angles ,  as  alfo  the  fubtendent  Sides • 

5.  If  any  four  Quantities  be  proportional,  the  frfl  multiplied  in  the 
fourth ,  produceth  a  quantity  equal  to  that  which  is  made  by  Mul¬ 
tiplication  of  the  fecond  in  the  third . 

* 

6.  In  all  right-angle  dTriangles,  the  Square  of  the  Side  fubtending 
the  right  Angle  is  equal  to  both  the  Squares  of  the  containing 
Sides.  Euclid*  47*  1. 

7.  All  Parallelograms  are  double  to  the  Triangles  that  are  defer ibed 
upon  their  Bafes ,  their  Altitudes  being  equal.  Euclid.  41.  1. 

8*  All  Triangles  that  have  one  and  the  fa?ne  Bafe ,  and  lye  between 
two  parallel  Lines ,  are  equal  one  to  the  other.  Euclid-  37.  1- 


Geo- 


PROBLEM  I. 


Upon  a  right  Line  given ,  how  to  ere  cl  another 
right  Line ,  which  Jhall  he  perpendicular  to 
the  right  Line  given. 

H  E  right  Line  given  is  AB(_/?g.  13)  upon  which 
from  the  Point  E  it  is  required  to  erect  the  per¬ 
pendicular  E  H. 

Opening  your  CompafTes  at  pleafure  to  any  con¬ 
venient  diftance,  place  one  foot  in  the  afligned 
Point  E,  and  with  the  other  make  the  Marks  C 
and  D,  equidiftant  on  each  fide  the  given  Point  E- 
Then  opening  your  Compafles  again  to  any  other  convenient  Di¬ 
ftance  wider  than  the  former,  place  one  Foot  in  C,  and  with  the 
other  defcribe  the  Arch  G  G  *  alfo  (the  CompafTes  remaining  at 
the  fame  Diftance)  place  one  Foot  in  the  Point  D,  and  with  the 
other  defcribe  the  Arch  F  F :  Then  from  the  Point  where  thefe 
two  Arches  interfed  or  cut  each  other  (which  is  at  H)  draw  the 
right  Line  H  E,  which  fhall  be  perpendicular  to  the  given  right 
Line  A  B,  which  was  the  thing  required  to  be  done. 


P  R  O  B, 
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PROB.  II. 


How  to  creel  a  Perpendicular  upon  the  end  of 
a  right  Line  given. 


LE  T  A  B  (fig.  14.)  be  a  right  Line  given,  and  from  the  end 
thereof,  at  B,  let  it  be  required  to  ered  the  Perpendicu¬ 
lar  B  F.  F 

Firft,  your  Compares  being  opened  at  any  convenient  Diftance, 
place  one  Foot  in  B,  and  'with  the  other  make  the  MarkCj  the 
Compafs  point  reding  in  C,  with  the  other  Foot  make  the  Mark 
D,  in  the  given  Line  A  B  •,  and  then  lay  a  Ruler  from  D  to  C,  and 
draw  the  Line  D  E,  making  C  E  equal  to  C  D.*  Laflly,  from  B, 
through  E,  draw  the  Line  B  F,  which  Jhali  be  perpendicular  to 
the  given  Line  A  B. 


PROB.  HI. 


How  to  let  fall  a  Perpendicular  from  any  Point 
ajfigned,-  upon  a  right  Line  given. 

r  rHE  *>0*nt  giyen  (fig-  x5*)  is  C,  from  which  Point  it  is  re- 
quired  to  draw  a  right  Line,  which  lhail  be  perpendicular 
to  the  given  right  Line  A  B. 

Firft,  from  the  given  Point C,  to  the  Line  A  B,  draw  a  Line 
by  Chance,  as  C  E,  which  divide  into  two  equal  Parts  in  the 
Point  D :  then  placing  one  Foot  of  the  Compares  on  the  Point  D 
with  the  Diftance  D  C,  deferibe  the  Semicircle  C  F  E,  cutting  the 
given  line  A  B  in  the  Point  F.  Ladly,  if  from  the  Point  C  you 
draw  the  right  Line  C  F,  it  lhail  be  a  Perpendicular  to  the  given 
Line  A  B,  which  was  required. 


PROB.  IV. 

Hozv  to  make  an  Angle  equal  to  an  Angle  given . 

«w.  ^  -  \,  XJ'i.  '  ‘  • 

LE  T  the  Angle  given  be  A  C  B  (fig.  16.)  and  let  it  be  required 
to  make  another  Angle  equal  thereunto. 

Firft, 
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Firft,  draw  the  LineEF  at  pleafure;  then  upon  the  given  An- 
„le  at  C  (the  Compares  opened  to  any  Diftance)  defcribe  the  Ark 
SB;  alfo  upon  the  Point  F,  (the  Compares  unaltered)  defcribe 
the  x\rk  D  E :  then  take  with  your  Compafles  the  Diftance  AB, 
and  fet  the  fame  Diftance  from  E  to  D.  Laftly,  draw  theLine 
D  F,  fo  (hall  the  Angle  D  F  E  be  equal  to  the  given  Angle 

A  C  B. 


P  R  O  B.  V. 

/I  Tight  Line  bein g  given ,  how  to  d raw  another 
right  Line  which  Jhall  be  par allel  to  the  for¬ 
mer,  at  any  Diftance  required. 

'-gp  H  E  Line  given  is  A  B  (fig*  17.)  unto  which  it  is  required 
to  draw  another  right  Line  parallel  thereunto,  at  the  Di¬ 
ftance  MN.  ‘  _ ,  -t  1  1  • 

Firft,  Open  your  Compafles  to  the  Diftance  M  N,  then  placing 

one  Foot  in  A,  with  the  other  defcribe  the  Ark  C  alfo  place  one 
Foot  in  B,  and  with  the  other  defcribe  the  Ark  D.  Laftly,  draw 
the  Line  C  D,  fo  that  it  may  only  touch  the  Arks  C  and  D  j  fo 
fh  all  the  Line  C  D  be  parallel  to  the  Line  A  B,  and  at  the  Di¬ 
ftance  M  N,  as  was  required. 
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•PROB.  VI. 

A  right  Line  being  given ,  how  to  draw  another 
right  Line  parallel  thereunto ,  which  Jhall  alfo 
pafs  through  a  Point  ajffigned. 

LET  A  B  (fig.  18.)  be  a  Line  given,  and  let  it  be  required 
to  draw  another  Line  parallel  thereunto,  which  (hall  pafs 
through  the  given  Point  G. 

Firft,  take  with  your  Compafles  the  Diftance  from  A  to  C,  and 
placing  one  Foot  thereof  in  B,  with  the  other  defcribe  the  Ark 
D  E  *5  then  take  in  your  Compafles  the  whole  Line  A  B,  and  pla¬ 
cing  one  Foot  in  the  Point  C,  with  the  other  defcribe  the  Ark  F  G? 
eroding  the  former  Ark  D  E  in  the  Point  H.  Laftly,  if  you  draw 
the  Line  C  H.  it  (hall  be  parallel  to  A  B. 

E 
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P  R  O  B.  VII. 

T o  divide  a  right  Line  gi  ven  into  any  Number  oj 
equal  Parts. 

y 

LET  A  B  (fig*  19.J  be  a  right  Line  given,  and  let  it  be  re¬ 
quired  to  divide  the  fame  into  four  equal  Parts. 

Firft,  from  the  end  of  the  given  Line  A,  draw  the  Line  A  C, 
making  any  Angle  j  then  from  the  other  end  of  the  given  Line, 
which  is  at  the  Point  B,  draw  the  Line  BD  parallel  to  AC,  (or 
make  the  Angle  A  B  D  equal  to  the  Angle  C  A  B  ()  then  upon  the 
Lines  A  C  and  B  D,  fet  ofFany  three  equal  Parts  (which  is  one 
lefs  than  the  Number  of  Parts  into  which  the  Line  is  to  be  di¬ 
vided)  on  each  Line,  as  1,  2,  3  ^  then  draw  Lines  from  1  to 
3,  from  2  to  2,  and  from  3  to  1,  which  Lines,  crofting  the  given 
Line  A  B,  fhall  divide  it  into  four  equal  Parts  as  was  required. 


P  R  O  B.  VIII. 

Any  three  right  Lines  being  given ,  fo  that  the 
two  Jhortejl  together  be  longer  than  the  third, 
to  make  thereof  a  T riangle. 

LE  T  it  be  required  to  make  a  Triangle  of  the  three  Lines  A, 
B,  and  C,  (fig*  2C.J  the  two  fnorteft  whereof,  viz,  A  and  B 
together,  are  longer  than  the  third  Line  C. 

Firft,  draw  the  Line  D  E  equal  to  the  given  Line  B,  then  take 
with  your  Compares  the  Line  C,  and  fetting  one  Foot  in  E,  with 
the  other  defcribe  the  Arch  H  G  ^  alfo  take  the  given  Line  A  in 
your  Compaffes,  and  placing  one  Foot  in  D,  with  the  other  defcribe 
the  Arch  K  F,  cutting  the  formerArch  H  G  in  the  Point  O.  Laftly, 
if  from  the  Point  O,  you  draw  the  Lines  O  E  and  O  D,  you  fhall 
conftitute  the  Triangle  ODE,  whofe  Sides  fhall  be  equal  to  the 
three  given  Lines  A,  B,  C. 

In  like  manner  a  Triangle  1  inn  may  be  made  equal  to  L  M  N, 
another  given.  See  Fig.  21. 

Alfo  any  redilineal  Figure  abcdefg,  equal  to  any  other 
redilineal  Figure  ABCDEFG,  by  making  the  Triangles  a  b  g, 
bgf,  bfe,  bee,  ced,  refpedively  equal  to  the  T  riangles  A  B  G, 
B  G  F,  B  F  E,  BCE,  C  E  D.  See  Fig.  22. 
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p  r  o  B.  IX. 

Having  a  right  Line  given ,  how  to  make  a  Geo¬ 
metrical  Square,  whofe  Sidejhall  be  equal  to 

the  right  Line  given. 

•  • 

r“jpH  E  Line  given  is  Q.R  (fig.  23-Jand  it  is  required  to  make 
a  Geometrical  Square,  whofe  Side  fhall  be  equal  to  the 

Line  Q.R.  .  ,  .  T  . 

Firft,  draw  the  Line  A B,  making  it  equal  to  the  given  Line 
■  then  (by  the  ftrft  of  Jecond  Problem J  upon  the  Point  B,  rsilc 
the  Perpendicular  BC,  making  the  Line  BC  equal  to  the  given 
Line  Q.R  alfo  ;  then  taking  the  Line  CLR  in  your  Compaffts,  place 
one  Foot  in  C,  and  with  the  other  deferibe  the  Arch  D  E  -,  alfo 
the  Compares  fo  refting,  place  one  Foot  in  A,  and  with  the  other 
deferibe  another  Arch  F  G,  eroding  the  former  in  the  Point  H. 
Laftly,  draw  the  Lines  H  C,  and  H  A,  which  fhall  include  the 
Geometrical  Square  A  B  C  H. 


P  R  O  B.  X. 


Two  right  Lines  being  given,  how  to  find  a 
third  right  Line,  which  Jhall  be  in  ■propor¬ 
tion  unto  them. 

LE  T  the  two  given  Lines  be  A  and  B,  (fig.  24.) 1  and  let  it  be 
required  to  tind  a  third  Line,  which  (hall  be  in  proportion 

unto  them.  •  * 

Find,  draw  two  right  Lines,  making  any  Angle  at  pleafure,  as 
the  Lines  O  P,  and  O N,  making  the  Angle  P  ON  j  then  taking 
the  Line  A  in  your  Compares,  fet  the  Length  thereof  from  O  to 
S  •  alfo,  take  the  Line  B  in  your  Compalfes,  and  fet  the  Length 
thereof  from  O  to  R,  and  alfo  from  O  to  D  j  then  draw  the  right 
Line  S  D,  and  from  the  Point  R  draw  the  right  Line  R  C  paral¬ 
lel  to  S  D  :  fo  fli  all  O  C  be  the  third  Proportional  required.  For, 
As  OS  toODj  fo  is  ORtoOC. 

8  12  12  18. 
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P  R  O  B.  XI. 

Three  right  Lines  being  given,  to  find  a  fourth 
in  Proportion  to  them. 

TH  E  three  Lines  given  are  A  B.C,  (fig.  25.J  onto  which  it 
is  required  to  find  a  fourth  proportional  Line.  This  is  to 
perforin  the  Golden  Rule,  or  Rule  of  Three  in  I. fines • 

As  in  the  laft  Problem,  you  muft  draw  two  Lines  making  any 
Angle,  as  the  Angle  D  E  F }  then  take  the  Line  A  in  your  Com- 
pafles,’  and  fet  it  from  E  to  G  j  then  take  the  Line  B  in  your  Coon 
paces’  and  fet  that  Length  from  E  to  EL,  then  take  the  third 
given’  Line  in  your  Compaffes,  and  fet  that  from  E  to  K,  and 
through  that  Point  K  draw  the  Line  K  L,  parallel  to  G  H,  fofhall 
the  Line  E  L  be  the  third  Proportional  required.  For, 

As  EG  to  EH  :  :  fo  E  K  to  E  L. 

24  28  36  42 

M  Here  note.  That  in  the  Performance  of  this  Problem,  the 
firftandthe  third  Terms  (namely,  the  Lines  A  and  C)  muff 
be  fet  upon  the  fame  Line,  as  here  upon  the  Line  E  D,  and 
the  fecond  Term  (namely,  the  Line  B)  mud  be  fet  upon  the 
other  Line  E  F,  upon  which  Line  alfo  the  fourth  Proportio¬ 
nal  E  L  will  be  found. 


P  R  O  B.  XII. 

>  '  ’  *  '  '  1 

To  divide  a  right  Line  given  into  two  Parts , 
which  Jhallhave  fuch  Proportion  one  to  the 
other  as  two  given  right  Lines. 

THE  Line  given  is  A  B,  (fg.  2  6.)  and  it  is  required  to  di¬ 
vide  the  fame  into  two  Parts,  which  fliall  have  fuch  Propor¬ 
tion  one  to  the  other,  as  the  Line  C  hath  to  the  Line  D. 

Firft,  from  the  Point  A,  draw  the  Line  A  E  at  pleafure,  making 
the  Angle  E  ABj  then  take  in  your  Compaffes  the  Line  C,  and 
fet  it  from  A  to  F  j  alfo  take  the  Line  D,  and  fet  it  from  F  to  E, 
and  draw  the  Line  EB  j  then  from  the  Point  F  draw  the  LineFG 
parallel  to  E  B,  cutting  the  given  Line  AB  in  the  Point  G-,  fo  is 

the 
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/  • 

the  Line  A  B  divided  into  two  Parts  in  the  Point  G,  being 
in  Proportion  one  to  the  other,  as  the  Line  C  is  to  the  Line 
D:  For, 

As  A E  to  ABj  :  fo  AF  to  AG, 


Arithmetically. 

LET  the  Litie  A  B  contain  4oPerches,and  let  the  Line  C  be  20, 
and  the  Line  D  30  }  and  let  it  be  required  to  divide  the  Line 
AB  into  two  Parts,  being  in  Proportion  one  to  the  other,  as  the 
Line  C  is  to  the  Line  D. 

Firft,  add  the  Lines  C  and  D  together,  their  Sum  is  50  •,  then  fay 
by  the  Rule  of  Proportion,  If  50  (which  is  the  Sum  of  two  given 
Terms)  give  40,  the  whole  Line  A  B,  what  fhall  30,  the  greater 
given  Term,  give  >  Multiply  and  divide,  and  you  fhall  have  in 
the  Quotient  24,  for  the  greater  Part  of  the  Line  A  B,  which  be¬ 
ing  taken  from  40,  the  whole  Line,  there  remains  16  for  the  other 
Part  A  G.  For, 

As  A  E  to  A  B :  :  fo  F  E  to  G  B. 

50  40  24 


2%  y.'i  1-T-S  JfS  JW  >’/4  >"'£  «  rssi  N"-5  sfIS  jr«  f".  s/m. 


P  R  O  B.  XIII. 

How  to  divide  a  Triangle  into  two  Parts,  accor¬ 
ding  to  any  Proportion  ajfigri’d,  by  a  Line 
dr awn  from  any  jingle  thereof,  and  to  lay  the 
lejfer  Part  towards  ary  Side  affigned. 

LE  T  A  B  C  (fig.  27.J  be  a  Triangle  given  j  and  let  it  be  re- 
i  quired  to  divide  the  fame  by  a  Line  drawn  from  the  Angle 
A  into  two  Parts,  the  one  bearing  Proportion  to  the  other,  as  the 
Line  F  doth  to  the  Line  G,  and  that  the  lelfer  Part  may  be  to¬ 
wards  the  Side  A  B. 

Bythelaft  Problem  divide  the  Bafe  of  the  Triangle  BC,  in  the 
Point  D,  in  Proportion  as  the  Line  F  is  to  the  Line  G,  the  leffer 
Part  being  fet  from  B  to  D).  Laftly,  draw  the  Line  AD,  which 
ftiall  divide  the  Trfangle  A  B  C  in  Proportion  as  F  to  G.  For, 


As  the  Line  F  is  to  the  Line  G  ^ 

So  is  the  Triangle  A  D  C  to  the  Triangle  A  B  D* 

F  P  R  O  B* 
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P  R  O  B.  XIV. 

The  Bafe  of  the  Triangle  being  known,  to  per¬ 
form  the  foregoing  Problem  by  Arithmetick. 

I 

SUppofe  the  Bafe  of  the  Triangle  BC,  (fig.  27.J  to  be  40,  and 
let  the  Proportion  into  which  the  Triangle  ABC  is  to  be  di¬ 
vided,  be  as  2  to  3. 

Firft,  add  the  two  proportional  Terms  together,  2  and  3,  which 
makes  5  j  then  fay  by  the  Rule  of  Proportion,  If  5  ( the  Sum  of 
the  proportional  Terms)  give  40,  ( the  whole  Bafe  B  C)  what  fhall 
3  (the  greater  Term)  give?  Multiply  and  divide,  and  the  Quo¬ 
tient  will  give  you  24  for  the  greater  Segment  of  the  Bafe  D  C, 
which  being  deduded  from  the  whole  Bafe  40,  there  will  remain 
1 6  for  the  lelfer  Segment  B  D. 


P  R  O  B.  XV. 

How  to  divide  a  Triangle,  whofe  Area  or  Con¬ 
tent  is  known,  into  two  Barts,  by  a  Line 
drawn  from  an  Angle  affigned,  according  to 
any  Proportion  required.  Fig.  ij. 

*  *1  \  1  j  *  \  4 »  « 

LE  T  the  Triangle  ABC  contain  8  Acres,  and  let  it  be  requi¬ 
red  to  divide  the  fame  into  two  Parts,  by  a  Line  draw~n 
from  the  Angle  A,  the  one  to  contain  5  Acres,  and  the  other  3 
Acres. 

Firft,  meafure  the  whole  Length  of  the  Bafe,  which  fuppofe  40, 
then  fay,  If  8  Acres  (the  Quantity  of  the  whole  Triangle)  give  40, 
(the  whole  Bafe)  what  Parts  of  the  Bafe  fhall  5  Acres  give"  ?  Mul¬ 
tiply  and  divide,  the  Quotient  will  be  25  for  the  greater  Segment 
of  the  Bafe  C  D,  which  being  deducted  from  40  (the  whole  Bafe) 
there  will  remain  1 5  for  the  leffer  Segment  of  the  Bafe  B  D :  then 
draw  the  Line  A  D,  which  fhall  divide  the  Triangle  ABC  accor¬ 
ding  to  the  Proportion  required. 


PROB. 
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PROB.  XVI. 

Bern  to  divide  a  Triangle,  given,  into  twoParts, 
according  to  any  Proportion  affigned,  by  a  Line 
drawn  from  a  Point  limited  in  any  of  the 
Sides  thereof ;  and  to  lay  the  greater  or  lef- 
fer  Part  towards  an  Angle  affigned. 

Ti  H  E  Triangle  given  is  A  B  C,  (fig.  28.J)  and  it  is  require], 
from  the  Point  E,  to  draw  a  Line  that  {hall  divide  the  I  ri- 
anale  into  two  Parts,  being  in  Proportion  one  to  the  other,  as  the 
Line  I  is  to  the  Line  K,  and  to  lay  the  letter  Part  towards  B. 

Firft  from  the  limited  Point  E  draw  a  Line  to  the  oppofita 
Angle  at  A  1  then  divide  the  Bafe  B  C,  in  Proportion  as  I  to  K, 
which  Point  of  Divifion  will  be  at  D  j  then  draw  D  F parallel 
to  A  E.  Laftly,  from  F  draw  the  Line  F  E,  which  will  divide 
the  Triangle  into  two  Parts,  being  in  Proportion  one  to  the  other, 
as  the  Line  I  is  to  the  Line  K. 


P  E  O  B.  XVII. 

'  .  .  i *■  ..  .  ■  , 

*  . 

.  ,  «,,'4  .  •  *  •  *  '  Am 

To  perform  the  foregoing  Problem  Arithme¬ 
tically. 

IT  is  required  to  divide  the  Triangle  ABC  (fig.  28.J)  from  the 
Point  E,  into  two  Parts,  in  Proportion  as  5  to  2. 

Firft,  divide  the  Bafe  B  C,  according  to  the  given  Proportion  * 
then  (becaufe  the  leffer  Part  is  to  be  laid  towards  B)  meafure  the 
Diftance  from  E  to  B,  which  admit  go*,  then  fay  by  the  Ruleol 
Proportion,  If  E  B  go,  give  DB  15,  what  fhall  AB  gi,  give.  , 
Multiply  and  divide,  the  Quotient  will  be  15  1,  which  lay  from 
B  to  F  j  then  from  F,  draw  the  Line  F  E,  which  fhall  divide 
the  Triangle,  according  to  the  required  Proportion* 
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PROB.  XVIII. 

How  to  divide  a  T riangle,  whofe  Area  or  Con¬ 
tent  is  known,  into  two  Parts,  by  a  Line 
drawn  from  a  Point  limited  in  any  Side  there¬ 
of,  according  to  any  number  of  Acres,  Roods, 
and  Perches. 

%  <-  <4  •  -V  \  H 

IN  the  foregoing  Triangle  ABC,  (fig.  28. )  whofe  Area  or  Con¬ 
tent  is  5  Acres,  1  Rood,  let  the  limited  Point  be  E  in  the  Bafe 
thereof,  and  let  it  be  required  from  the  Point  E  to  draw  a  right 
Line,  which  fhall  divide  the  Triangle  into  two  Parts  between 
and  jfr,  fo  that  W)  may  have  3  Acres,  3  Roods  thereof,  and  may 
have  1  Acre  and  2  Roods  thereof. 

Firft,  reduce  the  Quantity  of  M  (being  the  letter)  into  Perches, 
which  makes  240 ;  then  (confidering  on  which  Side  of  the  limited 
Point  E  this  Part  is  to  be  laid,  as  towards  B)  meafure  that  part  of 
the  Bafe  from  E  to  B  30  Perches,  whereof  take  the  half,  which  is 
15,  and  thereby  divide2  40,  the  part  belonging  to  10,  the  Quoti¬ 
ent  will  be  1 6,  the  Length  of  the  Perpendicular  F  H  •  at  which  pa¬ 
rallel  Diftance  from  the  Bafe  B  C,  cut  the  Side  A  B  in  F,  from 
whence  draw  the  Line  F  E,  which  lhallcut  offthe  Triangle  F  B  E 
containing  1  Acre  2  Roods,  the  part  belonging  to  &  •  then  will 
the  Trapezia  A  F  E  C  (which  is  the  part  belonging  to  contain 
the  Relidue,  namely,  3  Acres,  3  Roods. 

But  of  this  fee  more  in  the  laying  out  of  Lands , 


PROB.  XIX. 

How  to  divide  a  T ^according  to  any  ‘Pro¬ 
portion  given ,  by  a  Line  drawn  parallel  to  one 
of  the  Sides  given. 

H  E  Triangle  ABC  (fig.  29. )  is  given,  and  it  is  required 
t  to  divide  the  fame  into  two  parts,  by  a  Line  drawn  paral¬ 
lel  to  the  Side  A  C,  which  parts  fhall  be  in  proportion  one  to  the 
other,  as  the  Line  I  is  to  the  Line  K. 

Firft,  (by  the  1 2th  Problem),  divide  the  Line  BC  in  E,  in  Pro¬ 
portion  as  1  to  K  ^  then  (by  the  24 th  Problem  following )  find  a  mean 

Pro. 
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proportional  between  BE  and  B  C,  which  let  BF,  from  which 
Point  F  draw  the  Line  F  H  parallel  to  A  C,  which  Line  fhall  di¬ 
vide  the  Triangle  into  two  parts,  viz.  the  Trapezia  AHFC, 
and  the  Triangle  H  F  B,  which  are  in  proportion  one  to  the  other 
as  the  Line  K  is  to  the  Line  I. 
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P  R  O  Bi  XX. 

To  perform  the  foregoing  Problem  Arithme¬ 
tically. 

LE  T the  Triangle  be  ABC  (fig.  29.)  and  let  ft  be  required 
to  divide  the  fame  into  two  parts,  which  fhall  be  in  prooor- 
tion  one  to  the  other,  as  4  to  5,  by  a  Line  drawn  parallel  to  "one 
of  the  Sides. 

Firft,  let  the  Bafe  B  C  containing  54,  be  divided  according  to 
the  Proportion  given,  fo  lhall  the  lelfer  Segment  B  £  contain  24 
and  the  greater  E  C  30  ;  then  find  out  a  mean  proportional  Line 
between  B  E  24,  and  the  whole  Bafe  B  C  54,  by  multiplying  54 
by  24,  whole  Product  will  be  1296,  the  fquare  Root  whereof  is 
56,  the  mean  Proportional  fought,  which  is  B  F ;  then  through  F 
draw  a  Line  parallel  to  A  C,  and  it  is  the  Partition  required  * 
or  elfe,  by  the  Rule  of  Proportion  fay,  If  B  C  54,  give  B  F  26 
what  will  AB  39  give >  Anfwer,  BH26;  therefore  draw  H  F* 
and  it  is  the  Partition  required.  * 


P  R  O  B.  XXI. 


To  divide  ct  Triangle  oj uny  knovun  Qucintity  in - 
to  two  parts,  by  a  Line  drawn  parallel  to  one 
of  the  Sides,  according  to  any  number  oj  A- 
cres,  Roods,  and  Perches. 


TP  H  E  Triangle  given  is  A  B  C,  (fig.  29.)  whofe  Quantity 
A  is 8  Acres, o  Roods,  1 6  Perches;  and  it  is  required  to  divide 
the  fame  (by  a  Line  drawn  parallel  to  the  Side  AC)  into  two 
parts,  viz.  4  Acres,  2  Roods,  o  Perches,  and  3  Acres,  2  Roods, 
1 6  Perches. 


Firft 
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Firft  reduce  both  Quantities  into  Perches,  as  is  hereafter 
taught  'in  the  i2th  Problem)  and  they  will  be  720  and  576  j  then 

reduce  both  thofe  Numbers,  by  Abbreviation,  into  the  leaft  pro¬ 
portional  Terms,  viz.  5  and  4  ^  and  according  to  that  Proportion, 
divide  the  Bafe  B  C  54  of  the  given  Triangle  in  then  feek  the 
mean  Proportion  between  B  E  andBC,  which  Proportional  is 
BF  -’6,  of  which  36  take  the  half,  and  thereby  divide  57 6,  the 
Idler  Quantity  of  Perches,  the  Quotient  will  beH  G  32,  at  which 
parallel  Diftance  from  the  Bafe,  cut  off  the  Line  A  B  in  H,  from 
whence  draw  the  Line  H  F  parallel  to  the  Side  A  C,  which  ihall 
divide  the  Triangle  given,  according  as  was  required. 

But  of  this  fee  more  in  the  laying  out  of  Lands. 
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P  R  O  B.  XXII. 


From  a  Line  given ,  to  cut  off  any  Parts  re- 


TH  E  Line  given  is  A  B,  (fig.  30.)  from  which  it  is  required 
to  cut  ofF  7  parts. 

Eirft,  draw  the  Line  A  C,  making  any  Angle,  as  CAB-,  then 
from  A  fet  off  any  feven  equal  parts,  as  1  2  3  4  5  6  7,  and  from  7 
draw  the  Line  7  B.  Now  becaufe  *  is  to  be  cut  off  from 
the  Line  A  B }  therefore  from  the  Point  3,  draw  the  Line  3  D  pa¬ 
rallel  to  7  B,  cutting  the  Line  A  B  in  D  fo  Ihall  A  D  be  *  of  the 
Line  A  B,  and  D  B  ihall  be  *  of  the  fame  Line.  For, 

As  A  7,  is  to  A  B  :  :  fo  is  A  3,  to  A  D. 


P  R  O  B.  XXIII. 

To  find  a  mean  -proportional  between  two  Lines 
given. 

IN  Figure  31,  let  the  two  Lines  given  be  A  and  B,  between 
which  it  is  required  to  find  a  mean  proportional. 

Let  the  two  given  Lines  A  and  B  be  joined  together  in  the 
point  E,  making  one  right  Line,  as  C  D,  which  divide  into  two 
equal  parts  in  the  point  G,  upon  which  point  G,  with  the  Diftance 
G  C  or  G  D,  deferibe  the  Semicircle  CF  D  ^  then,  from  the  point  E, 

(where 
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(where  the  two  Lines  are  joined  together)  raife  the  Perpendicu¬ 
lar  E  F,  cutting  the  Periferie  of  the  Semicircle  in  F  •  fo  fhall  the 
Line  E  F  be  a  mean  Proportional  between  the  two  given  Lines 
A  and  B.  For, 

As  E  D  to  E  F  :  .*  fo  E  F  to  C  D. 

9  12  12  1 6 

In  Numbers,  thus  multiply  the  Numbers  exprefling  the  given 
Lines  together,  and  extract  the  Square  Root  of  the  Product  which 
Root  gives  the  Length  of  the  mean  Proportional  fought. 
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P  R  O  B.  XXIV. 

How  to  find  two  Lines,  which  together Jhallbe 
equal  in -power  to  any  Line  given,  and  in  pow¬ 
er  the  one  to  the  other,  according  to  any  Pro¬ 
portion  affigned. 

IN  Figure  31.  let  CD  be  a  Line  given,  whofe  Power  lhall  be 
equal  to  the  Sum  of  the  Powers  of  two  fought  lines,  which 
ihall  be  to  one  another  as  A  to  B. 

Firft,  divide  the  Line  C  D  in  the  point  E,  in  proportion  as 
A  to  B,  (by  the  12 th  Problem )  then  divide  the  Line  C  D  into  two 
equal  parts  in  the  point G,  and  on  G  at  the  Diftance  GCor  GD, 
defcribe  the  Semicircle  C  F  D,  and  upon  the  point  E,  raife  the 
perpendicular  E  F,  cutting  the  Semicircle  in  F.  Laftly,  draw  the 
Lines  C  F  and  D  F,  which  together  in  power  fhall  be  equal  to  the 
power  of  the  given  Line  C  D,  and  yet  in  power  one  to  the  other 
as  A  to  B. 


P  R  O  B.  XXV. 

/  "■ 

How  to  divide  a  Line  in  power  according  to  any 
proportion  given. 

Firft,  divide  the  Line  C  D  (fig.  32.)  in  the  point  E,  in  pro- 
portion  as  A  to  B  }  then  divide  the  Line  CD  in  two  equal 
parts  in  the  point  G }  and  upon  G,  as  a  Center,  at  the  Diftance 
G  D  defcribe  the  Semicircle  CF  D,  and  on  the  point  E  raife  the 
perpendicular  E  F,  cutting  the  Semicircle  in  F }  then  draw  the 

Lines 


2 a.  Geometrical  Problems.  Lib.  1. 

Lines  C  F  and  D  F,  and  produce  the  Line  C  F  to  H,  till  F  H  be 
equal  to  F  D,  and  draw  the  Line  H  D  and  F  K  parallel  thereun¬ 
to  :  then  fhall  the  Line  C  D  be  divided  in  K,  fo  that  the  Square 
of  C  K  {hall  be  to  the  Square  of  K  D,  as  C  E  to  E  D,  or  as 
B  to  A. 


ij.  ;j.  ;j. £  £  ij,  .j  jjj  <{•  <{•  $  *>  v  v  *!•  v  v  $  v  jffi  *{•  S’  Si  4*  v  v  *!•  v  v  rS  v  Si  Si  Si  S’  Si  Si  Si  Si  Si  Si  Si  Si 


P  R  O  B.  XXVI. 

How  to  enlarge  a  Line  in  power  according  to  a- 
ny  proportion  ajfigned. 

IN  Fig.  32,  letC  E  be  a  Line  given,  to  be  enlarged  in  power, 
as  the  Line  B  to  the  Line  G. 

Fir  If,  (by  the  12th  Problem)  find  a  Line  in  proportion  to  the 
given  Line  C  E,  as  B  is  to  G,  which  will  be  C  D upon  which 
Line  defcribe  the  Semicircle  C  F  D,  and  on  the  point  E  ered  the 
perpendicular  E  F  ^  then  draw  the  Line  C  F,  which  fhall  be  in 
power  to  C  E,  as  G  to  B. 


P  R  O  B.  XXVII. 


To  enlarge  or  diminijh  a  Plot  given  according  to 
any  Proportion  required. 


LET  ABODE  ( fig .  33.J  be  a  Plot  given,  to  be  diminifhed 
in  Power  as  L  to  K. 

Divide  one  of  the  Sides  (as  A  B)  in  power  as  L  to  K,  in  fuch 
fort,  that  the  power  of  A  F,  may  be  to  the  power  of  A  B,  as  L 
to  K.  Then  from  the  Angle  A,  draw  Lines  to  the  points  C  and 
D  ^  that  done,  by  F  draw  a  Parallel  to  B  C,  to  cut  A  C  in  G,  as 
F  G.  Again,  from  G  draw  a  parallel  to  D  C,  to  cut  A  D  in  H. 
Laftly,  from  H  draw  a  parallel  to  DE,  to  cut  A  E  in  I  ^  fo  fhall 
the  Plot  A  F  G  H  I  be  like  A  B  C  D  E,  and  in  proportion  to  it,  as 
the  Line  K  to  the  Line  L,  which  was  required. 

Alfo,  if  theleffer  Plot  were  given,  and  it  were  required  to  make 
a  greater  in  proportion  to  it,  asKtoL:  Then  from  the  point  A, 
draw  the  Lines  A  C  and  A  D  at  length,  alfo  increafe  A  F,  and  A I  j 
that  done,  enlarge  A  F  in  power  as  L  to  K,  which  fet  from  A  to  B, 

then 
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then  by  B  draw  a  parallel  to  F  G,  to  cut  A  C  in  C,  as  B  C.  Like- 
wife  from  C  draw  a  parallel  to  G  H,  to  cut  A  D  in  D,  as  C  D,  La(L 
ly,  a  Parallel  from  D  to  H  I,  as  D  E,  to  cut  A  I  being  increafed 
in  E,  fo  (hall  you  include  the  Plot  A  B  C  D  E,  like  AFGHI,  and 
in  proportion  thereunto,  as  the  Line  K  is  to  the  Line  L,  which 

was  required. 


P  R  O  B.  XXVIII. 

€ 

How  to  make  a  Triangle ,  which -fhall  contain  a- 
ny  number  of  Acres ,  Roods  and  Perches,  and 
whofe  Bafe  Jhallbe  equal  to  any(pffible)  num¬ 
ber  given.  See  Fig.  34. 

IF  it  be  required  to  make  a  Triangle,  which  (hall  contain  5  A- 
cres,  2  Roods,  30  Perches,  whofe  Bafe  (hall  contain  50  Perches, 
you  mud  firft  reduce  your  5  Acres,  2  Rood,  30  Perches,  all  into 
Perches  in  this  manner. 

Firft,  (becaufe  4  Roods  make  one  Acre)  multiply  your  5  Acres 
by  4,  which  makes  20  3  to  which  add  the  two  odd  Roods,  fo  have 
you  22  Roods  in  your  5  Acres,  2  Roods.  Then  (  becaufe  40 
Perches  make  one  Rood)  multiply  your  22  Roods  by  40,  which 
makes  880  Perches  3  to  which  add  the  30  odd  Perches,  and  you 
(hall  have  910,  and  fo  many  Perches  are  contained  in  5  Acres,  2 
Roods,  30  Perches. 

Now,  to  make  a  Triangle,  which  fhall  contain  910  Perches,  and 
whofe  Bafe  (hall  be  50  Perches,  do  thus  3  double  the  number  of  Per¬ 
ches  given, namely,  910,  and  they  make  1820  3  then,  becaufe  the  Bafe 
of  the  Triangle  muft  contain  50  Perches,  divide  1820  by  50,  the 
Quotient  will  be  365,  which  will  be  the  Length  of  the  Perpendi¬ 
cular  of  your  Triangle.  This  done,  from  any  equal  Scale  lay 
down  the  Line  A  B  equal  to  50  Perches  3  then  upon  B,  raife  the 
perpendicular  B  D  equal  to  3 6\  Perches,  and  draw  the  Line  C  D 
parallel  to  AB  3  then,  from  any  point  in  the  Line  C  D,  (as  from 
E)  draw  the  Lines  EAandEB,  including  the  Triangle  AEB, 
which  (hall  contain  5  Acres,  2  Roods,  30  Perches,  which  was 
required. 

In  like  manner,  if  the  Lines  EB  AB,  and  alfo  the  point  E, 
were  given  in  Pofition,  and  it  be  required  to  draw  from  E,  the 
LineE  A3  fo  that  the  Triangle  E  AB  may  contain  910  Perches, 
and  the  neareft  Diftance  of  E  from  the  Line  B  A  be  3 6  Perches 
and  *  3  then  divide  1820,  the  double  of  910,  and  the  Quotient  50 

H  gives 


1 6  Geometrical  Problems.  Lib  i. 

gives  the  Length  of  BA}  therefore  make  B  A  50  Perches,  and 
draw  E  A,  and  fo  will  the  Triangle  E  A  B  contain  as  re¬ 
quired. 


P  R  O  B.  XXIX, 


Howto  reduce  ^Trapezia  into  a  Triangle,  by  a 
Line  dr  aim from  any  Angle  thereof. 

"F  HE  Trapezia  ?iven.  >s  A  B  CD,  (fig.  35.J>  and  it  ^required 
1  to  reduce  the  fame  into  a  Triangle. 

Firft,  extend  the  Lane  D  C,  and  draw  the  *  Diagonal  B  D  • 
then  from  the  point  A  draw  the  Line  A  E,  parallel  to  B  D  ex¬ 
tending  it  till  it  cut  the  fide  C  D  extended,  in  the  point  E.  I  .aft, 
ly,  from  B,  draw  the  Line  B  E,  conftituting  the  Trianale  E  B  C 
which  lhall  be  equal  to  the  Trapezia  ABCD.  g  ’ 


S*  Vj  ^ V 


W. 

( 


P  R  O  B.  XXX. 


How  to  reduce  a  Trapezia  into  a  Triangle,  by 

Lines  dr  awn  from  any  Point  in  any  of  the fides 
thereof. 


ABCD  (fig.  36.) be  a  Trapezia  given,  and  let  H  be  a 
point  in  one  of  the  fides  thereof,  from  which  point  H  let  it 

be  required  to  draw  Lines,  which  lhall  reduce  the  Trapezia  into  a 
1  nangle. 


1  fJie  ls  oppofite  to  the  given  point,  name¬ 

ly? le  fide  C  D,  both  ways  to  E  and  F,  and  farther  if  need  require- 
and  then  from  the  point  H,  draw  Lines  to  the  Angles  C  and  D  as’ 
the  Lines  HC  and  HD-  alfo  draw  the  Lines  AE  and  B F  paral- 

cuttin§  tile  extended  Line  C  D  in  the  points  E 
and  f .  Laftly,  if  from  the  point  H  you  draw  the  Lines  H  E  and 
H  F,  you  lhall  conflitute  the  Triangle  H  E  F,  which  lhall  be  e- 
qual  to  the  Trapezia  ABCD. 


*  A  Diagonal  Line  is  a  Line  drawn  from  any  Anele  of 
£ie  of  the  fame  Figure. 


a  Figure,  to  the  oppofite  A  a- 
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P  R  O  B.  XXXI. 

flow  to  reduce  an  irregular  Plot  of  five  Sides 
into  a  Triangle. 

•  *  \ 

»  -  *  N 

TH  E  irregular  Plot  given  is  A  B  C  D  E,  (fig.  37O  and  it  is 
required  to  reduce  the  fame  into  a  Triangle. 

.  Firft,  extend  the  Side  A  E  both  ways  to  F  and  G  j  and  from 
the  Angle  C,  draw  the  Lines  C  A  and  C  E,  to  the  Angles  A  and  E : 
Then  from  the  point  B,  draw  the  line  B  F  parallel  to  C  A,  cut¬ 
ting  the  extended  fide  A  E  in  F  •,  alfo  from  the  point  D,  draw  the 
line  D  G  parallel  to  CE,  cutting  alfo  the  extended  Side  A  E  in 
GJ  Laftly,  from  the  Angle  C,  draw  the  lines  C  F  and  C  G,  con¬ 
futing  the  Triangle  C  F  G, which  is  equal  to  the  Plot  ABODE. 


ibMIM 


&  ^ 
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P  R  O  B.  XXXII. 

flow  to  reduce  an  irregular  Plot  of  6,  7,  or  8 
Sides  into  a  T riangle. 

LET  ABCDEFG,  (fig.  38.)  be  an  irregular  Plot  given, 

1  to  be  reduced  into  a  Triangle. 

i  have  chofen  this  Figure,  where  the  Angles  C  and  F  are  with¬ 
out  the  Field,  becaufe  it  often  comes  in  pradice,  and  hath  not 
been  taught  by  any  to  my  knowledge. 

Firft,  draw  the  line  B  D,  and  parallel  thereto  the  line  C  K } 
then  if  you  draw  the  line  B  K,  it  will  cut  off  from  the  Figure  the 
Triangle  DK  S,  and  will  take  in  the  Triangle  B  C  S  equal  there¬ 
unto,  and  the  fide  B  K  will  fupply  the  ufe  of  the  two  (ides  B  C  and 
C  D.  Alfo  draw  the  line  GE,  and  parallel  thereto  F  then  if 
you  draw  the  line  G  L,  it  fliall  cut  off  from  the  Figure  the  Trian¬ 
gle  LRE,  and  take  in  the  Triangle  G  R  F  eqnal  thereto,  and  the 
line  or  fide  G  L  will  fupply  the  ufe  of  the  other  two  tides  G  F 
and  F  E,  and  fo  the  whole  Plot  ABCDEFG  (conti fling  of  fe- 
ven  fides)  is  reduced  to  a  Figure  of  five  (ides,  namely,  into  the 
Figure  A  B  KL  G,  yet  flill  retaining  the  fame  Quantity.  Now  to 
reduce  this  Plot  into  a  Triangle,  you  mull  work  in  all  refpeds  as 
in  the  former  Problem.  Firft,  produce  the  tide  D  E  of  the  given 
Figure,  on  both  tides  to  H  and  then  draw  the  lines  A  K  and 

A  L, 

1  * 
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A  L,  and  parallel  to  them  the  lines  B  H  and  G  M,  cutting  the  line 
D  E  (being  extended)  in  H  and  M.  Laflly,  if  you  draw  the 
lines  AH  and  AM,  you  fhall  contoute  the  Triangle  AHM, 
which  fhall  be  equal  to  the  irregular  Plot  ABCDEFG,  which 
was  required. 

^  And  here  note,  that  if  the  number  of  fides  be  never  fo  many, 
yet  this  way  of  reduction  will  bring  them  to  Triangles. 


P  R  O  B.  XXXIII. 


A  Trapezia  being  given ,  how  from  any  Angle 
thereof  to  divide  the fame  into  two  parts,  being 
in  proportion  one  to  the  other,  as  two  given 
right  Lines ,  and  to  fet  the  part  cut  ojf  to¬ 
wards  an  af/igned  fide. 


LET  the  Trapezia  given  be  ABCDj  (fig*  39.)andlet  it  be 
required  to  draw  a  line  from  the  angle  B,  which  fhall  divide 
the  Trapezia  into  two  parts,  being  in  proportion  one  to  the  other, 
as  the  line  G  is  to  the  line  H  ^  and  that  the  lelfer  part  of  the  figure 
cut  ofF,  may  lye  towards  the  fide  A  B. 

Firfl,  ( by  the  29th  Problem)  reduce  the  Trapezia  AB  C  D  into  a 
Triangle,  by  drawing  the  line  B  F  from  the  afligned  angle,  there¬ 
by  contouring  the  Triangle  A  BF,  equal  to  the  Trapezia  ABCD  j 
this  done,  divide  theBafe  of  the  Triangle  A  F  in  proportion  as  G 
to  H,  which  will  be  in  the  point  E,  Laflly,  draw  the  line  B  E, 
which  fhall  divide  the  Trapezia  in  proportion  as  G  to  H.  Now 
becaufethe  leiTer  part  of  the  Trapezia  was  to  be  fet  towards  the 
fide  A  B,  therefore  the  leffer  part  of  the  line  mull  be  fet  from  A 
to  E.  But,  as  in  this  Problem,  fo  in  all  thofe  that  follow,  we  muft 
continue  that  line  on  which  the  partition  falls,  in  order  to  reduce 
it  to  a  Triangle,  otherwife  this  method  of  parting  will  not  fuc- 
ceed. 

^  Here  note,  that  the  fame  manner  of  working  is  to  be  obfer- 
ved,  if  it  had  been  required  to  divide  the  Trapezia  by  a  line 
drawn  from  any  of  the  other  Angles. 
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A  Trapezia  being  given,  how,  from  a  point 
riven  in  any  fide  thereof,  to  draw  a  Line, 
which  Jhall  divide  the  fame  into  two  parts,  in 
proportion  as  two  given  Lines. 

rj-^HE  Trapezia  given  is  ABCD  (fig.  40.J  and  it  is  requi- 
red  from  the  Point  H  to  draw  a  Line,  which  fhall  divide 

the  Trapezia  in  proportion  as  O  to  Q. 

Firil  ‘prolong  the  fide  CD,  and  reduce  the  whole  Trapezia 
into  the  Triangle  HEF  {by  the  29tb  Problem)-  then  divide  the 
line  E  F  in  proportion  as  O  to  a,  which  will  tall  in  the  point 
G  *  therefore  draw  the  lineHG,  which  fhall  divide  the  Trapezia 
into  two  parts  in  proportion  as  O  to  Q.,  which  was  required. 

In  this,  as  in  the  foregoing,  if  the  point  G  had  fallen  between 
C  and  E  the  line  A  C  mull  have  been  produced  inttead  otUC; 
and  then  the  point  G  would  have  fallen  between  C  and  A. 

p  R  O  B.  XXXV. 

}  '  •  -  *  v  .  *  .  i 

A  Parapezia  being  given,  how  to  divide  the 
fame  into  two  parts  in  proportion  to  two 
lines  given,  and  Jo  that  the  line  of  partition 
may  be  parallel  to  any  fide  thereof. 

r*TpHE  Trapezia  given  is  x\  B C  D,  (fig-  41O  and  it  is  requi- 
red  to  divide  the  fame  into  two  parts,  which  fhali  be  in 
proportion  one  to  the  other,  as  the  line  K  is  to  the  line  L,  and 
that  the  line  of  partition  may  be  parallel  to  the  lide  B  D. 

Confider  firfl,  through  which  fide  of  the  Trapezia  the  line  ot 
Partition  will  pafs,  as  in  this  figure  it  will  pafs  through  the  fides 
AB  and  CD  (becaufe  parallel  to  BD);  therefore  extend  the 
Tides  A  B  and  C  D,  till  they  concur  in  E-  then  (by _  the  29th  Pro¬ 
blem)  reduce  the  Trapezia  A  Bl.  D  into  the  Triangle  b  G  D, 
whofe  Bafe  is  G  D,  which  line  G  D  divide  in  the  point  H  in 
proportion  as  K  to  L  *,  fo  that, 

As  K  to  L  :  :  So  D  H  to  H  G. 


I 


This 
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Th  is  done,  find  a  mean  proportional  between  E  D  and  E  H, 
(by  the  2%cl  Problem )  as  E  R.  Laftly,  through  this  point  R,  draw 
the  lineR  F  parallel  to  B  D,  which  lhall  divide  the  Trapezia  into 
two  Farts,  being  in  proportion  one  to  the  other,  as  the  line  K  is  to 
the  line  L,  and  with  a  line  parallel  to  the  fide  B  D,  which  was 
required. 

But  if  it  had  been  required  to  divide  the  Trapezia  by  a  line 
drawn  parallel  to  the  fide  CD  j  then  the  lines  C  A  and  DB  muft 
have  been  extended,  but  the  reft  of  the  work  muft  be  performed, 

as  is  before  taught. 


P  R  O  B.  XXXVI. 


The  Figure  of  a  Plot  being  given ,  how  to  divide 
the  fame  into  two  parts ,  being  in  proportion 
one  to  the  other,  as  two  given  lines  are ,  with  a 
line  drawn  from  an  jungle  afigned , 

LE  T  the  Figure  A  B  C  DE  (fig.  42. )  reprefent  the  Plot  of  a 
4  Field,  or  fuch  like  ^  and  let  it  be  required  to  divide  the  fame 
into  two  parts,  being  in  proportion  one  to  the  other,  as  the  lineR 
is  to  the  line  S,  by  a  line  drawn  from  the  Angie  B. 

Firft,  reduce  the  Plot  A  B  C  D  E,  into  the  T  riangle  B  F  G,  (by 
the  3 1 ft  Problem)  fo  fhall  the  line  F  G  be  the  Bafe  of  a  Triangle 
equal  to  the  given  Plot  •  then  (by  the  1 2th  Problem)  divide  this 
line  F  G  into  two  parts  in  the  point  H,  in  proportion  one  to  the 
other,  as  the  line  R  is  to  the  line  S  j  fo  that. 

As  R  to  S  :  :  So  G  H  to  H  F. 


Laflly,  draw  the  line  BH,  which  fhall  divide  your  given  Plot 
into  two  parts,  which  fhall  have  fuch  proportion  one  to  the  o- 
ther,  as  the  line  R  hath  to  the  line  S. 

If  H  (in  this  work)  falls  between  |  ^  a^d  F  ^  Figurp 

mufl  be  reduced  to  a  Triangle,  by  produc 
G  will  fall  between  j  ^  ^ 
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PROB.  XXXVII. 

Bow  to  divide  a  T riangle  into  any  number  of  e- 
qual  parts,  by  lines  drawn  from  a  point  given 
in  any  fide  thereof. 


Lj?  'p  it  be  required  to  divide  the  Triangle  A  B  C,  ( fig.  43.  ^ 
into  five  equal  Parts,  by  lines  drawn  from  the  point  D. 
jj-irft  from  the  given  point  D,  to  the  oppofite  Angle  B,  draw 
the  line  DB;  then  divide  the  fide  A  C  of  the  Triangle  into  five 
enual  Darts,  as  E,  F,  G  and  H  ^  and  through  each  of  thole  points, 
draw  Lines  parallel  to  D  B,  as  E  M,  F  L,  G  K,  and  H  1 ,  then 
from  the  point  D,  draw  the  lines  D  I,  D  K,  D  L,  and  D  M  which 
lhall  divide  the  Triangle  ABC  into  five  equal  parts  from  the  point 
n  as  was  required. 


P  R  O  B.  XXXVIII. 


Bow  to  divide  an  irregular  Plot  of fix  fide  s,  into 
two  parts,  according  to  any  ajfigned  proportion 
by  a  right  line  drawn from  a  point  limited  in 
any  of  the  fides  thereof. 

THE  irregular  Plot  given  is  ABCDEF,  (fig.  44.)  and  it 
is  required  to  divide  the  fame  into  two  parts,  being  in  pro¬ 
portion  one  to  the  other,  as  the  line  R  is  to  the  line  S. 

Firft,  draw  the  right  line  H  Kr  and  (by  the  29th  Problem )  re¬ 
duce  the  Trapezia  ABF C  into  the  Triangle  HGK,  then  divide 
the  Bafe  thereof,  namely,  H  K,  into  two  parts  in  proportion  as  R 
to  S  which  will  be  in  the  point  O  5  then  draw  the  line  G  O,  which 
will’divide  the  Trapezia  ABFC  into  two  parts  in  proportion 
one  to  the  other,  as  the  line  R  is  to  the  line  S. 

Secondly,  from  the  point  O  (by  the  29th  Problem)  reduce  the 
Trapezia  F  C  E  D  into  the  Triangle  OLM,  and  divide  the  Bale 
thereof,  namely,  L  M  in  the  point  N,  in  proportion  as  R  to  S5 
and  draw  the  line  O  N,  which  will  divide  the  Trapezia  F  C  E  D 
into  two  parts  in  proportion  as  R  to  S  1  and  by  this  means  is  the 
whole  Plot  A  B  C  D  E  F  divided  into  two  parts  in  proportion  as 
R  to  S,  by  the  lines  G  O  and  O  N.  But  it  is  required  to  refolve 
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the  Problem  by  one  right  line  only  drawn  from  the  point  G  3  there¬ 
fore  from  the  point  G,  draw  the  line  G  N,  and  through  the  point 
O,  draw  the  point  O  P  parallel  to  G  N :  and  laftly,  from  G  draw 
the  right  line  G  P,  which  lhall  divide  the  whole  Plot  A  B  CD  EF 
into  two  parts,  being  in  proportion  one  to  the  other  as  the  line  R 
is  to  the  line  S. 


P  R  O  B.  XXXIX. 

How  to  divide  an  Irregular  Plot  according  to 
any  -proportion ,  by  a  line  drawn  jrom  any  an¬ 
gle  tbereoj. 


LET  ABCDEFG,  {fig,  45.)  be  an  Irregular  Plot ,  and  let 
it  be  required  to  divide  the  fame  into  two  equal  Parts,  by  a 
line  drawn  from  the  Angle  A. 

Firff,  draw  the  line  H  K,  dividing  the  Plot  into  two  parts  * 
namely,  into  the  hve-lided  Figure  A  B  G  F  G,  and  into  the  Tra¬ 
pezia  F  CED,  then  (by  the  31 ft  Problem)  reduce  the  live- Tided 
Figure  A  BC  F  G  into  the  Triangle  H  A  K,  the  Bafe  whereof  H  K 
divide  into  two  equal  Parts  in  O,  and  draw  the  line  O  A,  which 
lhall  divide  the  five-hded  Figure  A  BCF  G  into  two  equal  parts. 
Then  (by  the  29th  Problem )  reduce  the  Trapezia  F  C  D  E  into  the 
Triangle  OLM,  and  divide  the  Bafe  thereof  L  N  into  two  equal 
pans  in  the  Point  P  and  draw  the  Line  OP,  which  will  divide 
the  Trapezia  FCDE  into  two  equal  parts  by  the  lines  A  O  and 
O  P :  but  to  perform  this  Problem  by  one  right  line  only,  do  thus  * 
from  the  point  A,  draw  the  line  A  P,  and  parallel  thereunto’ 
through  the  point  O,  draw  the  line  O  N.  Laftly,  if  yOU  draw’ 
a  right  line  from  A  to  N,  it  lhall  divide  the  whole  Plot  into 
two  equal  parts. 

q  Here  note,  that  whatfoever  hath  been  faid  concerning  the 
dividing  of  Figures  in  proportion  to  right  lines,  the  fame 
may  be  effefted  in  numbers,  fo  that  from  any  Plot  you  may 
cutoff  any  number  of  Acres ,  Roods y  on  Perches,  ' 
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Hovo  to  divide  a  Trapezia  into  two  parts,  by  a 
line  drawn  from  a  point  without ,  which  parts 
Jhall  be  in  proportion  one  to  the  other ,  as  two 
given  lines . 


LE  T  the  Trapezia  given  be  A  B  C  D  ( fig .  46.)  and  let  the 
given  point  without  be  E,  from  which  it  is  required  to  draw 
a  line  which  (hall  divide  the  Trapezia  into  two  parts,  which  fliall 

be  in  pr°Portion  one  t0  the  other’  as  tIie  llne  F  is  tothe  Iine  G‘ 
Extend  the  fides  of  the  Trapezia  B  C  and  A  D,  till  they  concur 

in  H-  then  through  the  point  E  draw  the  line  E  I  parallel  to  A  H, 
till  it’ meet  with  the  line  BH  being  extended  to  1  then  (by  the 
iqth  Problem)  reduce  the  Trapezia  ABCD  into  the  Triangle  ABK, 
and  from  the  point  B  let  fall  the  perpendicular  B  Z  j  then  (by  the 
t  nth  Problem)  divide  the  Bafe  of  the  Triangle  A  K  into  two  parts, 
in  proportion  as  F  to  G,  which  point  of  Divifion  will  fall  in  L. 
This  Hone  find  a  fourth  Line,  which  will  be  in  proportion  to  thcfe 
three  Line’s  I  E,  H  L,  and  HB,  that  is,  as  I E  to  H  L :  ,  fo  H  B 
to  H  M  fo  is  H  M  the  fourth  proportional ;  then  {by  the  2 %d  F ro¬ 
ll,,,.  \  a  mean  proportional  between  the  lines  1  H  and  H  M, 
which  is  H  N  j  then  fet  H  N  perpendicular  uponB  H,  and  divide 
H  M  into  two  equal  Parts  in  O,  then  draw  the  Line  ON,  which 
you  thall  fet  from  O  to  P.  Laftly,  if  you  draw  the  Line  E  P,  it 
ill  a  1 1  divide  the  Trapezia  ABCD  into  two  parts,  which  fliall  be 
in  proportion  one  to  the  other,  as  the  lineF  is  to  the  line  G. 
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PROB.  XLI. 

From  any  Irregular  Plot,  to  cut  off  therefrom 
any  (pofftble)  number  of  Acres,  Roods,  and 
Perches,  and  that  by  a fir  ait  Line  drawn from 
any  Angle  oj  the  Field. 

iETABCDEFGHK,  (fig.  470  be  a  Field  given,  contain¬ 
ing;  15  Acres  and  14  Perches,  and  let  it  be  required  to  cut 
off 'from  the  fame  Field  5  Acres  and  12  Perches,  and  that  by  a 

right  line  drawn  from  the  Angle  C. 

K  Firft, 
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Firff,  reduce  the  15  Acres,  14  Perches  all  into  Perches  (as  is 
taught  in  the  fourth  Bpok)  and  they  make  2414.  Alfo  reduce 
the  5  Acres  and  12  Perches  into  Perches,  and  they  make  812. 

Secondly,  from  the  Angle  C  draw  a  right  lineto.any  other  An- 
aleof  the  Field,  which  may  feem  moft  convenient  for  your  Pur- 
pofe,  as  to  G,  by  which  line  C  G,  you  have  cut  off  a  part  of  the 
Field, 'viz,.  the  part  CD  EF  G. 

Thirdly,  land  (as  is  hereafter  taught)  how  many  Perches  is  con¬ 
tained  in  the  Part  cut  off  CDEFG,  which  fuppofe  to  be  700-, 
but  the  part  of  the  Field  to  be  cut  off  fhould  contain  812  Perches, 
too  little  by  112  Perches,  and  therefore  the  line  C  G  is  not  the 
true  line  of  Divifion,  but  is  drawn  too  much  towards  the  Angie 
F.  Wherefore  to  find  the  true  line  of  Divifion,  you  muff, 

Fourthly,  meafure  the  Length  of  the- line  CG  (by  tiie  fame 
Scale  as  you  caff  up  your  Plot  by)  and  you  fhall  find  it  to  contain 
2,6  Perches  in  Length,  the  half  whereof  is  18.  By  which  divide 
1 12  (the  Difference  before  found)  and  the  Quotient  will  be  fix 
Perches  \  of  a  Perch.  Wherefore, 

Fifthly,  take  6  l  Perches  from  your  Scale,  and  with  what  di- 
ftance,  from  the  points  C  and  G,  draw  a  line  parallel  to  your  firft 
fuppofed  line  C  G,  as  the  line  L  O,  cutting  the  fide  of  the  Plot 
H  6  in  O. 

Laftly,  draw  the  right  line  C  O,  and  it  fhall  be  your  true  line 
of  Separation.  And  fo  that  part  of  the  Plot  inclofed  by  the  lines 
C  D,  D  E,  E  F,  F  G,  and  G  O,  fhall  contain  812  Perches,  or  5 
Acres  and  12  Perches.  And  the  other  part  of  the  Plot  inclofed  by 
the  Lines  C  B,  BA,  AK,  K  H,  and  HO,  fhall  contain  1602 
Perches,  or  10  Acres  and  2  Perches. 


The  End  of  the  Firft  Book. 
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The  Second  Book. 


The  yi RGIj  Ml  ENT. 

N  this  Book  is  contained  both  a  ge* 
neral  and  particular  Defer  ipt  ion  oj  all 
the  mofi  neceffary  Inftruments  belong¬ 
ing  to  Surveying,  as  the  Theodolite, 
Circumferentor,  and  Plain  Table, 
with  all  the  o Appurtenances  thereunto  belong¬ 
ing, ,  as  the  Staff,  Sockets,  Screws,  Index,  La¬ 
bel,  and  other  Necejfaries.  Now,  whereas 
thefe  three  Inftruments  are  the  mofi  convenient 
for  all  manner  of  Practices  in  Surveying',  I  have 
fo  ordered  the  Matter ,  that  in  this  Book,  after 
the  Plain  Table,  Theodolite,  and  Circumferen- 
tor  are  particularly  defer ibed,  as  they  have  v.ju- 
ally  been  made  ;  I  come  to  another  Defcription  oj 

the  Plain  Table,  and  therein  have  Jhewed  how 

that 
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that  Infcrument  may  he  order'd  to  perform  the 
Work  of  any  of  the  other  ;  fo  that  whatfoever  may 
he  done  by  the  1  heodoiite.  Circumferentor,  or 
any  other  Inftrument,  the  fame  may  he  effected  hy 
the  Plain  Table  only ,  as  it  is  here  contriv'd,  with 
the fame  Eafe ,  Difpatch,  and  Exaclnefs,  and  in 
many  refpecis  better ,  as  in  chap,  r  doth  plainly  ap¬ 
pear  :  fo  that  this  Inftrument  only  is  fufficient  for 
all  manner  of  Practices  whatfoever.  And  he- 
Jides  the  forementioned  In  Raiments  for  Menfu- 
ration,  there  is  defcribed  divers  other  Infer  la¬ 
ments  belonging  thereunto,  as  Chains,  Scales, 
Protractors,  and  the  like  ;  all  which  are  defer ih' d 
and  figur'd ,  according  to  the  hefl  Contrivance  yet 
known.  U nto  thefe  Infiruments  I  have  ( in  this 
Edition )  added  the  Ufe  of  another  Injlrument 
very  portable  ;  the  which  will  perform  with  Ex¬ 
actnefs  all  the  Ufes  that  can  he  effected,  either  hy 
Circumferentor,  Theolodite,  or  PeratStor.  And 
whereas  in  the  Defer iption  of  the  Plain  Table, 
thus  altered,  I  do  commend  it  above  all  other,  he- 
caufe  indeed  it  comprehendeth,  and  performeth 
the  IE 'srk  of  any  other  yet  invented ;  yet  not- 
withjlanding  I  do  not  enpyn  every  Man  to  have 
his  ■  Injlrument  fo  ah  flute ;  for  that  (for  many 
Purpofes )  the  Semicircle  or  Circumferentor  is 
more  convenient.  And  ( in  all  Cafes)  the  Peram¬ 
bulator,  whofe  Defcription  and  Ufe  is  in  this 
Edition  added  at  the  End  of  the  Fourth  Book , 
exceedeththema.il,  as  in  the  Ufes  of  it  will  ap¬ 
pear. 


A 


A 

DESCRIPTION 


INSTRUMENTS- 


C  H  A  P.  I. 


of  i  nsthu  ments  in  general , 

HE  particular  Defcription  of  the  feveral  Inftru- 
ments,  that  have  from  time  to  time  been  in¬ 
vented  for  the  Practice  of  Surveying,  would 
make  a  Treatife  of  it  felf,  and  in  this  Place  is 
not  fo  neceifary  to  be  infilled  on,  every  of  the 
Inventors,  in  their  particular  Treatifes,  having 
been  large  in  their  Conftru&ion.  To  omit 
therefore  the  Defcription  of  the  Topographical  Inf  rumc  nt  of  Mr. 
Leonard  Diggs,  the  Familiar  Staff  of  Mr.  John  Fla  grave,  the  Ge¬ 
odetic  al  Staff  and  Topographical  Glafs  of  Mr  %  Arthur  Ho pt  on,  with 
divers  other  Inflruments  invented  and  publilhed  by  Gemma,  Fri* 
Jius,  0 r onti n s ?  Clavi us,  Stoflerus ,  and  others  j  I  fhall  immediately 
begin  with  the  Defcription  of  thofe  which  are  the  Ground  and 
foundation  of  all  the  reft,  and  are  now  the  only  Inftruments  in  moft 
Efteem  amongft  Surveyors  j  and  thofe  are  cheifty  thefe  three,  the 
Theodolite,  the  Circumferentor,  and  the  Plain  Table .  Now/ as  I 

I*  would 
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would  not  confine  any  Man  to  the  Ufe  of  one  particular  Infru- 
ment  for  all  Employments,  fo  I  would  advife  any  Man  not  to  cum¬ 
ber  himfelf  with  Multiplicity,  fince  thefe  three  laft  named  are  fufii- 
cient  for  all  Occalions.  And  if  I  fhould  confine  any  man  to  the  Ufe 
of  any  of  thefe  Inftruments,  (as  for  a  Ihifr,  any  one  of  them  will 
perform  any  kind  of  Work  in  Surveying })  yet  in  that  I  fiiould  do 
him  Injury  for  in  many  Cafes  one  Inftrument  may  make  a  quicker 
Difpatch,  and  be  altogether  as  exad  as  another.  As  in  laying  down 
of  a  fpacious  Bufinefs,  I  would  advife  him  to  ufe  the  Circumferen¬ 
tor,  Theodolite ,  or  Perambulator,  and  for  Townlhips  and  fmall  In- 
clofures  the  Plain  Table,  fo  altering  his  Inftrument,  according  as 
the  Nature  or  duality  of  the  Ground  he  is  to  meafure,  doth 
require. 

Thefe  three  fpecial  Inftruments  have  been  largely  deferibed  al¬ 
ready  by  divers,  as  namely,  by  Mr.  Biggs,  Mr.  Hopton ,  Mr.  Rath- 
born,  and  laft  of  all  in  my  Planometria  j  yet  in  this  place  it  will  be 
very  neceftary  to  give  a  particular  Defcription  of  them  again,  be- 
caufe  if  any  Man  have  a  Defire  to  any  particular  Inftrument,  he 
may  give  the  better  Dire&ions  for  the  making  thereof. 

For  the  Defcription  of  which  I  fhall  make  ufe  of  thefe  three  In¬ 
ftruments  in  particular,  it  fiiall  be  agreeable  to  thofe  Inftruments, 
as  they  are  ufually  made,  withfome  fmall  Addition  or  Alteration. 
But  when  I  come  to  the  Defcription  of  the  Plain  Table,  after  that 
I  have  deferib’d  it  according  to  the  vulgar  way,  I  will  then  lhew 
you  a'  new  Mepamorphofis  of  that  Inftrument,  making  it  the  moft: 
abfolute  and  univerfal  Inftrument  ever  yet  invented j  fo  that  ha¬ 
ving  that  one  Inftrument  (made  according  to  the  following  Di¬ 
rection)  you  fhall  have  need  of  no  other  for  the  due,  exad,  and 

The  plain  Ta*  fpeedy  Performance  of  any  thing  belonging  to  the 
bic  ufed  as  the  Art  of  Surveying.  For  the  Frame  of  the  Table  be- 
Jheoiodi te.  jng  graduatecj  according  to  that  Defcription,  it  will 
bean  abfolute  Theodolite,  and  perform  the  Work  thereof  with  the 
fame  Facility  and  Exactnefs  j  and  whatfoever  may  be  done  by  the 
Limb  of  the  Theodolite,  the  fame  the  Degrees  on  the  Frame  of  the 
Table  will  as  well  perform. 

t he  plain  Ta -  Likewife  the  Index  and  Sights,  together  with  the 

lie  us'd  as  aCir-  Box  and  Needle,  being  taken  from  the  Table,  and 
ferew’d  to  the  Staff  (as  in  the  Defcription  thereof  it 
is  fo  conveniently  order’d)  will  be  an  abfolute  Circumferentor ,  and 
in  fome  refpeds  better  than  the  ordinary  one  hereafter  deferibed, 
becaufe  the  Sights  thereof  ftand  at  a  greater  Diftance,  fo  that 
thereby  the  vifual  Line  may  be  the  better  direded. 

The  Plain  Ta -  And  this  Inftrument  (as  now  contrived)  though  it 

b n  fa0”6’ but  called  the  Plain  Table  only,  yet  you  fee  that  it 

a.  n  ruments.  C0Iltains  both  the  other }  and  therefore  in  advifing 

any  Man  to  the  Ufe  thereof  chiefly,  I  do  not  confine  him  to  one, 
hut  to  all  Inftruments,  and  therefore  do  notcontradid  my  former 
Exprefiion. 


Befides, 
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Befides,  there  is  another  great  Convenience,  which  doth  enfue  by 
the  Degrees  on  theTable’s  Frame  j  for  in  taking  the  Plot  of  a  Field, 
according  to  the  Following  Dire&ions,  by  the  Plain  Table ,  you 
may  at  the  fame  time  perform,  the  fame  work  by  the  Degrees  on 
the  Frame,  of  the  Table,  if  at  the  Drawing  of  every  Line  you  ob- 
ferve  the  Degrees  cut  by  the  Index,  and  note  them  upon  the  Paper, 
This,  I  fay,  is  a  great  Convenience,  for  at  one  Obfervation  you 
perform  two  works  with  the  fame  Labour,  as  by  the  ufes  of  tliefe 
Infiruments,  feverally,  will  appear.  And  what  benefit  a  Surveyor, 
will  receive  by  having  all  infiruments  in  one,  I  fhall  refer  to 
himfelf  to  judge. 


^  &  &  ‘  &  &  &  •£*  &  &  ■$*  &  &  &  &  &  &  <£»  ^  &  &  &  & 

CHAP.  II. 


Cf  the  Theodolite,  the  Defcription  thereof  and 
the  ‘Detection  of  an  Error frequently  committed 
'  in  the  making  thereof  with  the  manner  how 
to  correct  the  fame. 


'"T~1  H  E  Theodolie  is  an  Inflrument  confifling  of  four  Parts  prin- 
JF  cipally.  The  firft  whereof  is  a  Circle,  divided  into  360  e- 
quall  Parts,  called  Degrees,  and  each  Degree  fubdivided  into  as 
many  other  equal  Parts,  as  the  largenefs  of  the  Inflrument  will  belt 
permit.  For  the  Diameter  of  this  Circle,  it  may  be  of  any  length, 
but  thofe  ufually  made  in  Brafs  are  about  12  or  14  Inches,  and  the 
Limb  thereof  Divided  as  aforefaid  into  360  Degrees,  and  fub-di- 
vided  into  other  Parts  by  Diagonal  Lines,  drawn  from  the  out- 
inofl,  and  inmofl  concentrick  Circles  of  the  Limb. 

The  Second  Part  of  this  Inflrument  is  the  Geometrical  Square, 
which  is  defcnbed  within  the  Circle,  and  the  fides  thereof  divi¬ 
ded  into  certain  equall  parts :  but  there  are  few  of  them  made 
now  with  this  Square,  for  the  degrees  themfelves  will  better  flip- 
ply  that  want,  it  being  only  for  taking  of  heights  and  diflances. 

The  third  part  of  this  inflrument  is  the  Box  and  Needle,  fo 
conveniently  contrived  to  Hand  upon  the  Center  of  the  Circle, 
upon  which  Center  alfo  the  Index  of  the  Inflrument  mufl  turn 
about :  and  fometimes  over  the  Box  and  Needle  there  is  a  Qua¬ 
drant  ere&ed  for  the  taking  of  heights  and  diflance. 

The  fourth  part  cf  this  Inflrument  is  a  Socket,  to  be  fcrewed 
on  the  back-fide  of  the  Inflrument,  to  fet  it  upon  a  Staff  when 
you  make  ufe  thereof.  In  the  making  of  this  Inflrument,  it  were 
Neceflary  to  have  two  back-fights  lixed  at  each  end  of  one  of 
the  Diameters,  for  the  readier  laying  out  of  any  Angie  without 
moving  of  the  Inflrument. 


CHAP. 
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CHAP.  III. 

The  Defcription  of  the  Circumferentor. 

THIS  Indrument,  hath  been  much  edeemed  by  many,  for 
the  Portability  thereof,  it  being  ufually  made  to  contain 
in  Length  about  8  Inches,  in  Breadth  4  Inches,  and  in  Thicknefs 
about  three  Quarters  of  an  Inch  3  one  fide  whereof  is  divided 
into  divers  equal  Parts,  molt  fitly  of  10  or  12  in  an  Inch*  fo 
that  it  may  be  ufed  as  the  Scale  of  a  Protractor ,  the  Indrument 
it  felf  being  fitting  to  protrad  the  Plot  on  Paper  by  help  of  the 
Needle,  and  the  Degrees  of  Angles,  and  Length  of  Lines- taken 
in  the  Field.  On  the  upper  fide  of  this  Inflrument  is  turn’d  a 
round  Hole,  three  Inches  and  a  half  Diameter,  and  about  half  an 
Inch  deep,  in  which  is  placed,  a  Card  Divided  commonly  into 
120  Equal  Parts,  or  Degrees,  and  each  of  thofe  into  3,  which 
makes  360,  anfwerable  to  the  Degrees  of  the  Theodolite .  In 
which  Card  is  alfo  a  Dial  Drawn,  to  find  the  Hour  of  the  Day 
and  Azimuth  of  the  Sun.  *  Within  the  Box  is  hanged,  a  Needle 
touched  with  a  Load-done,  and  covered  over  with  a  clear  Glafs 
to  prefer ve  it . from  the  Weather. 

On  the  upper  Part  of  this  Indrument  is  alfo  deferibed  a  Table 
of  natural  Sines,  collected  anfwerable  to  the  Card  in  the  Box  : 
that  is  to  fay,  if  the  Card  be  divided  but  into  120  Parts,  the 
Sines  mud  be  fo  alfo }  but  if  into  360,  the  Sines  mud  be  the 
abfolute  Degrees  of  the  Quadrant. 

.  J°  tbis  Indrument  alfo  do  belong  two  Sights,  one  double 
in  Length  to  the  other,  the  Longed  Containing  about  7  Inches 
being  placed  and  divided  in  all  Refpeds,  as  thofe  hereafter 
mentioned  in  the  Defcription  of  Plain  Table .  On  the  Ed^e  of 
the  diorter  Sight,  toward  the  upper  Part  thereof,  is  placed  a  final! 
Wire  reprefenting  the  Center  of  a  Suppofed  Circle,  the  Semidi¬ 
ameter  whereof  is  the  Didance  from  the  Wire,  to  the  Edge  of 
the  Indrument  underneath  the  fame,  which  Parts  are  imaginably 
divided  into  60  equal  Parts:  and  according  to  thofe  Divifions 
is  the  Right-line  of  Divifions,  on  the  edge  of  the  Indrument 
divided,  and  numbred  by  5,  10,  15,  from  the  Perpendicular 
1  oint  to  the  end  thereof.  And  alfo  from  the  fame  Point  on  the 
upper  Edge  of  the  Indrument  is  perfe&ed  the  Degrees,  of  the 
Quadrant,  fupplying  the  Refidue,  of  thofe  which  could5  not  be 
exprelled  on  the  Long  Sight,  from  28  to  90,  by  Tens. 

There  is  alfo  belonging,  to  thefe  Divifions  a  little  Rular  at 
one  end  whereof  is  a  little  Hole  to  put  it  upon  the  Wire  on 
the  Edge  of  the  diorter  Sight  •  and  at  other  end  of  this  Rular  • 
is  placed  a  fmall  Sight,  diredtly  over  the  fiducial  Edge  thereof5 
which  Edge  is  likewife  divided  according  to  thofe  Divifions  on 

the 
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the  edge  of  the  Inflrument.  To  this  fhort  Sight  is  added  a 
Plummet  to  fet  the  Inftrument  horizontal*  And  this  fhort  Rular, 
with  the  Divifions  thereof,  and  thofe  on  the  Edge  of  the  Inftru¬ 
ment,  ferve  for  taking  of  Altitudes  chiefly,  and  for  the  Redu¬ 
cing  of  Hypotenufal,  to  Horizontal  Lines, 


CHAP,  IV. 


A  Defer iption  of  the  Plain  Table,  how  it  hath 
been  formerly  made,  and  how  it  is  now  al¬ 
tered,  it  being  the  mofi  abfolute  Inflrument, 
of  any  other,  for  a  Surveyor  to  ufe,  in  that 
it  performeth  whatfoever  may  be  done  either 
by  the  Theodolite,  Circumferentor,  Per- 
actor,  Perambulator,  or  any  other  gradua¬ 
ted  Inflrument,  with  the fame  eafe  and  Ex- 
affnefs. 

TH  E  Table  it  felf  is  a  Parallelogram,  containing  in  Length 
about  14  Inches  and  a  half,  and  in  Breadth  11  Inches:  it 
is  compofed  of  three  feveral  Boards,  which  may  be  taken  afun- 
der  for  Eafe  and  Convenience  in  Carriage.  For  the  Binding  of 
thefe  three  Boards  faft  when  the  Table  is  fet  together,  there  be- 
longeth  a  joynted  Frame,  fo  contrived,  that  it  may  be  taken 
ofF,  and  put  on  the  Table  at  Pleafure.  This  Frame  alfo  is  to 
fallen  a  fheet  of  Paper  upon  the  Table,  when  you  are  to  deferibe 
the  Plot  of  any  Field,  or  other  Inclofure  thereupon.  This 
Frame  muft  have  upon  it,  near  the  inward  Edge,  Scales  of  equal 
Parts  on  both  fldes,  for  the  Speedy  drawing  of  parallel  Lines  up¬ 
on  the  Paper  ^  and  alfo  for  the  fhifting  of  your  Paper,  when  one 
{fleet  will  not  hold  your  whole  work. 

Unto  this  Table  belongeth  a  Rular  or  Index,  Containing  in 
Length  about  16  Inches  or  more,  it  being  full  as  long  as  from 
Angle  to  Angle,  of  your  Table :  it  ought  to  be  about  2  Inches 
in  Breadth,  and  one  third  Part  of  an  Inch  in  Thicknefs.  Upon 
this  Rular,  or  Index,  two  Sights  muft  be  placed,  one  whereof 
is  double  in  Length  to  the  other,  the  Longer  containing  in 
Length  about  1 2  Inches,  the  other  6.  On  the  top  of  this  fflorter 
Sight  is  placed  a  Brafs  Pin,  and  alfo  a  Thread  and  Plummet  to 

M  place 
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place  your  Inflrument  Horizontal.  Through  the  Longer  Sight 
muft  be  made  a  Slit,  almoft  the  whole  Length  thereof.  Thefe 
two  Sights  thus  prepared,  are  to  be  perpendicularly  erefied 
upon  the  index-  in  fuch  fort,  that  the  Wire  on  the  top  of  the 
fhorter  Sight,  and  the  flit  on  the  Longer  Sight,  /land  precifely 
over  the  fiducial  Edge  of  the  Index.  The  Space  or  Diftance  of 
thefe  two  Sights,  one  from  the  other,  is  to  be  equal  to  the  divi¬ 
ded  Part  of  the  Longer  Sight.  Upon  the  Longer  Sight  is  to 
be  placed  a  Vane  of  Brafs,  to  be  moved  up  and  down  at  Plea¬ 
sure,  through  which  a  fmall  Hole  is  to  be  made,  anfwerable 
to  the  Slit  in  the  fame  Sight,  and  the  Edge  of  the  Vane. 

By  thefe  Sights,  thus  placed  on  the  index,  there  is  projeded 
the  Geometrical  Square,  whofe  lide  is  the  divided  part  of  the 
Long  Sight,  (  or  the  Diftance  between  the  two  Sights,  j  In  the 
middle  of  the  Long  Sight,  (through  the  whole  Breadth  thereof) 
there  is  drawn  a  Line  called  the  Line  of  level,  dividing  the 
fide  of  the  projected  Square,  into  two  equal  Parts:  alfo  the  fame 
fide  is  on  this  Sight  divided  into  a  Hundred  equal  Parts,  which 
are  numbered  upwards  and  Downwards,  from  the  Line  of 
Level,  by  Fives  and  Tens  to  Fifty,  on  either  fide^  which  Di- 
viiions,  are  called  the  Scale. 

There  is  alfo  on  the  fame  Sight,  another  fort  of  Divifion,  re- 
prefenting,  the  Hypotenufal  Lines,  of  the  fame  Square,  as  they 
increafe  by^.  Units,  and  are  likewife  numbered  upwards,  and 
downwards,  from  the  Line  of  Level,  from  i  to  12,  by’  i,  2, 
3,  &c .  Sometimes,  flgnifying  ici,  102,  103,  &c.  Thefe  Di- 
vifions  fliew  how  much  any  hypotenufal  or  flope  Line  drawn 
over  the  fame  Square,  exceedeth  the  direct:  Horizontal  Line, 
being  the  fide  of  the  fame  Square. 

On  this  Sight,  there  is  a  third  fort  of  Divifions,  Reprefent- 
ing  the  Degrees  of  a  Quadrant,  (or  as  many  as  the  fame  Sight  is 
capable  to  receive,  which  are  about  2$,)  numbered  from  the 
line  of  Level,  upwards  and  downwards,  by  Fives  and  by  Tens 
to  25:  which  Divifions,  are  called  the  Quadrant. 

Unto  this  Inftruinent,  as  unto  all  others,  belong  thefe  necef- 
fary  Parts,  as  the  Socket,  the  Staff,  the  Box,  and  Needle  &c. 

According  to  this  Defcription  have  Vlnhi  Tables  formerly 
been  made :  But  if  unto  it  be  added  thefe  additional  Parts, 
and  Alterations,  (  which  make  it  Iefs  cumberfome,  then 
before  )  it  will  be  the  moll  exact,  abfolute  and  univerfal 
Inflrument  for  a  Surveyor,  that  was  ever  yet  invented. 

Hrft,  Let  the  Frame  be  fo  fitted  to  the  Table,  that  it  may 
go  on  eafily,  either  fide  being,  upwards  fo  that  as  one  fide  is 
divided  into  equal  Parts,  (as  in  the  Defcription  )  the  other  fide 
may  have  projected  upon  it  the  180  Degrees  of  a  Semicircle, 
from  a  Center  noted  in  the  Superficies  of  the  Table  :  which  De¬ 
grees  muft  be  numbred  from  the  left  hand  towards  the  right, 

(  when 
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(when  the  Center  is  next  to  you)  by  fives  and  tens,  to  180  ;  and 
then  beginning  again,  fet  190,  and  fo  fuccefiively  to  360.  Thefe 
Degrees,  thus  inferted,  are  of  excellent  ufe  in  wet  or  ftormy 
Weather,  when  you  cannot  keep  a  (beet  of  Paper  upon  your  Table 
either  in  refpeft  of  Rain  or  Wind.  Alfo  thefe  Degrees  will  make’ 
the  Plain  Table  to  be  an  abfolute  Theodolite ;  fo  that  you  may  work 
with  thefe  Degrees  as  if  they  were  the  Degrees  of  a  Theodolite. 

Secondly,  Upon  the  Index  or  Rular  before  fpoken  of  (inflead 
of  the  Sights  before  defcribed)  let  there  be  placed  two  Sights  both 
of  one  length,  and  back-lighted ;  one  having  a  Slit  below  and  a 
Thread  above,  and  the  other  a  Slit  above,  and  a  Thread  belo’w,  fer- 
ving  to  look  backward  and  forward  at  pleafure, without  turning  about 
the  Inftrument,  when  the  Needle  is  at  quiet.  The  Expedition 
that  thefe  Back-fights  will  make  will  bell  appear  by  Practice  • 
for  ufing  thefe,  you  lhall  need  (in  going  about  a  Field)  to  plant 
your  Inftrument  but  at  every  fecond  Angle.  r 

Thirdly,  For  the  ready  taking  of  Heigths,  and  the  reducing  of 
the  Hypotenufal  to  Horizontal  Lines,  of  Hills,  and  in  taking  of 
Altitudes,  (mftead  of  the  Divilions  on  the  Sights  before  mention'd') 
let  there  be  projefted  a  Tangent  Line  along  the  fide  of  the  Rular 
whofe  Divilions  muft  touch  the  very  Edge  thereof;  fo  that  a  Label 
or  Rular  of  Box  or  Brafs,  which  is  hanged  on  a  Pin  flickin'*  in  the 
fide  of  one  of  the  Back-fights,  and  having  another  fmall  Sight  at  the 
End  thereof,  may  move  juftly  along  the  fide  of  the  Index.  Then  (the 
Inftrument  Handing  Horizontal)  if  you  look  thro’  this  fmall  Sight 
and  by  the  Pin  on  which  the  Label  hangeth,  move  the  Label  to 
and  fro,  till  you  efpy  the  Mark  you  look  at,  then  will  the  Label 
ftiew  you  what  Degree  of  the  Tangent-line  is  cuttherebv.  This  one 
Line  thus  projected  upon  the  fide  of  the  Rular,  performed!  all  the 
Ufes  of  thofe  divided  Sights,  and  is  far  better,  and  lefs  cumber- 
lome  than  them  or  a  Quadrant,  (fuch  as  I  formerly  defcribed  in 
rlanometria)  becaufe  the  Degrees  are  larger.  This  line  of  Tan¬ 
gents  is  projected  on  the  Index  from  the  foot  of  the  farthermoft 
Sight,  all  along  the  Rular,  to  the  foot  of  the  nethermoft  Si 'dir. 
and  up  the  fide  thereof,  and  is  numbered  from  i  to  90  by  10 

30,  40,  50,  &c.  ending  at  the  foot  of  the  farthermoft  Sight  from’ 
whence  the  line  proceeded.  5 

.  The  ufe  of  this  line  of  Tangents,  in  taking  of  Heights,  is  fliewed 
m  the  fourth  Book,  and  ufed  with  the  Tables  of  Sines  and  Loga¬ 
rithms,  treated  of  in  the  third  Book ;  without  which  Tables  for 
fomething  equivalent  thereunto)  this  Line  of  Tangents  will  be  of 
little  Ufe.  Therefore  it  will  be  convenient  to  have  upon  the  In 
dex  of  your  Table,  the  Lines  of  Artificial  Numbers,  Sines  and 
langents,  by  which  you  may  work  any  proportion  required  very 
lpeedily  and  exacftly ;  fo  that  if  you  are  deftitute  of  your  Tables 
thefe  Lines  will  fufficiently  help  you.  ’ 

Now,  when  I  come  to  Ihew  you  the  Ufe  of  this  LineofTan- 
gents,  with  the  Tables  of  Sines  and  Logarithms  in  the  refolvin<* 
of  i  nangles,  I  will  alto  (hew  you  how  to  perform  the  fame  Pro- 

pofitions 
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pofitions  by  the  Lines  of  Artificial  Numbers,  Sines  and  Tangents : 
And  thefore  I  would  advife  every  Man  to  have  thefe  fo  necellary 
Lines  upon  his  Index  alfo,  and  the  Numbers  and  Sines  back  to 
back,  on  the  fame  common  Line. 

'Fourthly ,  Unto  this  Inflrument  alfo  belongeth  a  Box  and  Nee¬ 
dle,  which  is  to  be  faften’d  to  the  fide  of  the  Table,  by  help  of 
two  Screws  \  fo  that  it  may  be  taken  off  and  put  on  at  pleafure. 
In  the  bottom  of  this  Box  mull  be  placed  a  Card,  divided  into 
560  Degrees,  number’d  (if  you  pleafe)  after  the  ufual  manner, 
from  the  North  Eaftward  :  But  the  Card,by  which  all  the  Examples 
in  this  Book  were  framed,  was  number’d  from  the  North  Weft- 
ward,  by  10,  20,  30,  &c.  to  360,  contrary  to  the  common  Cu- 
ilom.  But  the  belt  way  of  numbering  will  be  from  the  North  and 
South,  towards  the  Eaft  and  Weft,  by  10,  20,  30,  &c.  to  90,  at 
the  Eaft  and  Weft  Points. 

There  belongeth  alfo  to  this  Inflrument,  a  Socket  of  Brafs,  to 
be  ferewed  on  the  back-fide  of  the  Table,  into  which  muft-be  put 
the  Mead  of  the  three-legg’d  Staff.  This  Staff  ought  to  be  joined 
in  the  middle,  fo  that  it  may  be  the  more  portable.  For  the  Soc¬ 
ket  it  may  be  a  plain  one,  or  rather  a  Ball-fccket  *,  for  by  help 
thereof,  you  may  place  the  Table  (or  any  other  inflrument)  either 
Horizontal,  Vertical,  or  in  any  other  Polition,  without  altering 
to  Legs  of  your  Staff  when  once  fet. 

^  Note,  That  the  Inflrument,  (if  made  according  to  thefe  Di- 
redions)  is  the  moft  abfolute  Inflrument  for  a  Surveyor  to 
ufe*  a  (mail  Figure  whereof,  ali  the  Parts  thereof  being  put 
together,  may  be  feen  in  the  Diagram  or  Scheme,  at  the  end 
of  this  Second  Book  annexed. 


C  H  A  P.  VII. 

Of  Chains,  the  fever al  Sorts  thereof 

OF  Chains  there  are  divers  forts  }  as  namely.  Foot- Chains, 
each  Link  containing  a  Foot  cr  1 2  Inches,  and  fo  the  whole 
Pole  or  Perch  will  contain  16  >  Links  or  Feet,  anfvvering  to  the 
Statute  Denomination. 

Some  Chains  have  each  Pole  divided  into  ten  equal  Parts,  and 
thefe  are  called  Decimal  Chains  :  And  this  grofs  Divifion  may 
be  convenient  in  fome  Pradice?. 

The  Chains  now  ufed,  and  moft  efteemed  by  Surveyors,  are 
cfpecially  two:  Namely,  that  generally  ufed  by  Mr.  Rathborn , 
which  hath  every  Perch  divided  into  100  links  ^  and  that  of 
Mr.  Gunter ,  which  hath  four  Poles  divided  into  100  Links  •  fo 

that 


Lib.  II.  A  Defiription  of  Injlruments.  4$ 

that  each  Link  of  Mr.  Gunter's  Chain  is  as  long  as  four  of  Mr* 
Rat hborn's  j  and  50  Links  of  this  Chain  is  two  Pole,  25  one  Pole, 
and  75  three  Pole. 

Now,  becaufe  thefe  Chains  are  mod  efleemed  of  and  tiled  by 
Surveyors,  I  will  therefore  make  a  general.  Defcription  of  them 
both,  leaving  every  Man  at  liberty  to  take  his  choice. 

X.  Of  Mr.  Rathborn’s  Chain; 

TH  E  Chain  which  Mr;  Rathborn  ordinarily  ufed  (as  hirafelf 
faith)  contained  in  length  two  Statute  Poles  or  Perches, 
each  Pole  containing  in  length  16  \  Feet,  which  is  198  Inches? 
Then  each  Pole  was  divided  into  10  equal  parts,  called  P rimes , 
every  of  which  contained  in  length  19  ]  Inches*  Again,  every  of 
thofe  P rimes  was  fubdivided  into  10  other  equal  parts,  called  Se¬ 
conds ^  fo  that  every  of  thefe  Seconds  contained  in  length  ig  In- 
ches  j  fo  that  the  Pole,  Perch,  Unite,  or  Commencement  (as  he 
calleth  it)  was  divided  into  100  equal  parts  or  Links,  called  Se - 
conds . 

This  Chain  being  thus  divided  and  marked,  you  have  every 
whole  Pole  equal  to  ten  Primes,  or  160  Seconds  \  every  three- 
quarters  of  a  pole  equal  to  feven  Primes  and  an  half*  or  75 
conds  ^  every  half  Pole  equal  to  five  Primes ,  or  $0  Seconds  ^  and 
laftly  every  quarter  of  a  Pole  equal  to  two  Primes  and  a  half,  or 
95  Seconds . 

II.  Of  Mr.  Gunter's  Chain. 

,T  1  1 

AS  every  Pole  of  Mr.  Rathborn  s  Chain  was  divided  into  100 
Links,  fo  Mr.  Gunter's  whole  Chain  (which  is  always  made 
to  contain  four  Poles)  is  divided  into  100  Links,  one  of  thefe 
Links  being  four  times  the  length  of  the  other.  Now,  if  this 
Chain  be  made  according  to  the  Statute,  each  Perch  to  contain  1 6  ^ 
Feet  ^  then  each  Link  of  this  Chain  will  contain  7  Inches,  and  ot 

an  Inch,  and  the  whole  Chain  792  Inches,  or  66  Feet. 

In  meafuring  with  this  Chain,  you  are  to  take  notice  only  of 
Chains  and  Links,  as  faying,  fuch  a  line  meafured  by  the  Chain, 
contains  72  Chains  48  Links  j  which  you  may  exprefs  more  briefly 
thus,  72,  48.  And  thefe  are  all  the  Denominations  which  are  ne- 
ceflary  to  be  taken  notice  of  in  furVeying  of  Land. 

For  the  ready  counting  of  the  Links  of  this  Chain,  there  ought 
to  be  thefe  Diftin&ions  •,  namely,  in  the  middle  thereof,  which  is 
at  two  Poles  end,  let  there  be  hanged  a  large  Ring,fo  is  the  whole 
Chain  by  this  divided  Into  two  equal  Parts.  • 


N 


Secondly^ 
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Secondly ,  Let  each  of  thefe  two  parts  be  divided  into  two  other 
equal  parts,  by  two  other  the  like  Rings  ^  fo  fliall  the  whole 
Chain  be  divided  into  four  equal  Parts  or  Perches,  each  Perch 
containing  25  Links. 

Thirdly ,  At  every  ten  Links  let  be  fatten'd  a  letter  Ring  than 
the  former  :  And  laftly,  at  every  fifth  Link,  (if  you  pleafe)  may 
be  fatten’d  other  Marks :  So  by  this  means  you  fhall  mott  eafily 
and  exactly  count  the  Links  of  your  Chain  without  any  trouble. 
The  Chain  being  thus  dittinguifhed,  it  mattereth  not  which  End 
thereof  be  carried  forward,  becaufe  the  Notes  of  dittinction  pro- 
proceed  alike  on  both  fides  from  the  middle  of  the  Chain.  But 
it  is  very  convenient,  and  I  always  ufe  it,  to  tie  at  my  middle 
Ring  a  good  large  Rag  of  fome  light-colour’d  Cloth,  and  at  the 
two  other  great  Rings,  two  other  letter  Rags  of  fome  other  Co¬ 
lour  ;  for  in  long  Grafs,  or  the  like,  the  Rings  are  not  to  be  feen  : 
And  a  great  Advantage  you’ll  find  in  your  counting,  by  means  of 
thefe  Rags. 

T  Here  Note,  That  in  the  Examples  in  this  Book,  the  Lines 
are  fuppofed  to  be  meafured  by  this  four-PoIe  Chain  of  Mr. 
Gunter,  it  being  the  bett  of  any  other.  The  manner  how 
to  catt  up  the  content  of  any  Plot  meafured  therewith  fhall 
be  hereafter  taught  in  its  due  place. 


Cautions  to  be  objerved  in  the  ufe  of  any  Chain. 

IN  mrafuring  a  large  Diftance  with  your  Chain, you  may  cafu- 
ally  miftake  or  mifs  a  Chain  or  two  in  keeping  your  Account 

wl llence„ wil1  enfue  a  confiderable  Error  :  Alfo  in  meafurin^ 
ot  Durances,  (when  you  go  not  along  a  Hedge  fide)  you  can  hardly 
keep  your  Inftrument,  Chain,  or  Mark,  in  a  right  line,  which  if 
you  do  not  mult  necefianly  make  your  meafured  Diftance  greater 
than  in  reality  it  is.  For  the  avoiding  either  of  thefe  Mi'ftakcs 
you  ought  to  provide  ten  fmall  Sticks  or  Arrows,  which  let  him 
that  leadeth  the  Chain,  carry  in  his  Hand  before,  and  at  the  end 
of  every  Chain  flick  one  of  thefe  Arrows  into  the  Ground  which 
let  him  that  followeth  the  Chain  take  up,  fo  going  on ’till  the 
wnole  number  of  Arrows  be  fpent ;  and  then  you  may  conclude 
that  you  have  meafured  ten  Chains,  without  any  farther  trouble : 
And  thefe  ten  Chains  (if  the  Diftance  you  are  to  meafure  be  large") 
you  may  call  a  Change ;  and  fo  you  may  denominate  every  large 
Diftance  by  Changes,  Chains,  and  Links.  Or  you  may,  at  the  end 
of  every  ten  Chains,  fet  up  another  kind  of  Stick,  by  which 
(Handing  at  the .Inftrument)  you  may  fee  whether  your  Eye  the 
Stick,  and  the  Mark  to  which  you  are  to  meafure,  be  in  the  r’iftit 
line  or  not,  and  accordingly  guide  thofe  that  carry  the  Chain 
with  the  more  exaftnels  to  direft  it  to  the  Mark  intended.  And’ 

that 
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that  no  Miftakes  may  be  made  by  thofe  that  Carry  the  Chain,  let 
them  be  made  to  underftand  (or  look  thereafter  your  felf)  the 
following  Directions. 


Directions  for  thofe  that  carry  the  Chain. 

LE  T  the  former  Man  which  leads  the  Chain ,  befure  to  lead 
j  ftrait  in  a  line  from  the  Place  where  he  that  hath  the 
other  end  of  the  Chain  begins  to  meafure,  and  the  Work  to  which 
you  are  to  meafure,  which  for  his  Guide  herein  he  hath  thefe 
Helps :  Suppofe  you  were  to  meafure  from  A  to  B.  Let 
the  hindermoft  Man  Handing  at  A,  guide  the  foremoft  right  B 
in  a  Line  to  and  at  the  fitft  Chains  length,  let  the  fore¬ 
moft  prick  down  a  Stick  (or  Wire)  to  which,  when  the 
hindermoft  cometh,  let  him  take  up  :  And  all  the  way  af¬ 
terwards,  let  the  hindermoft  guide  the  foremoft,  and  the 
foremoft  the  hindermoft  :  For,  if  the  hindermoft  fee  the 
foremoft  right  in  a  Line  between  him  and  B,  and  the  fore¬ 
moft  fee  the  hindermoft  in  a  right  Line  between  him  and  A, 
then  are  they  both  in  the  right  Line  between  A  and  B  i 
Then,  to  go  forward,  let  the  fore-man  take  all  the  Ten 
Sticks,  and  tell  them  at  the  beginning  and  ending  of  every 
Charge,  (for  the  molt  common  Miftake  is,  the  loofing,  or 
mils-  telling  of  a  Stick  or  Wire)  and  carry  all  of  them,  fave  i 
one,  in  his  left-Hand,  and  that  one,  and  the  Chains  end 
in  his  right-Hand}  and  let  him  go  on  in  a  ftrait  line  .(l 
towards  B,  not  looking  behind  him,  till  he  feel  the  Chain 
check  him  *,  then  ftick  down  that  Stick,  and  away  as  faft 
as  you  can  *,  and  as  you  go,  Ihift  another  Stick,  or  Wire, 
into  your  right-Hand,  to  'be  ready  to  ftick  down  at  the 
Chains  end  ^  in  the  mean  time  the  hinder-Mari  holding 
the  Chain  in  his  Right-hand  *,  let  him  look  that  it  be  not 
tangled,  and  go  on  till  he  come  to  the  next  Stick,  and  A 
then  clapping  the  end  of  the  Chain  to  the  Stick,  let  him 
take  it  up  with  the  fame  Hand  that  he  holds  the  Chain  with,  and 
away  after  his  Leader  :  And  when  all  the  Ten  Sticks  are  run  out, 
and  you  are  not  yet  at  the  end  of  that  Station  (that  is,  not  come 
to  B,)  let  the  fore-Man  run  one  Chain  more,  holding  ftiil  the 
Ring  in  his  Hand,  and  at  the  end  thereof  fet  his  Toe,  thefe  Hand¬ 
ing  ftiil,  and  let  the  hinder-Man  take  up  the  tenth  Stick,  and  hold 
that  in  one  Hand,  and  the  other  nine  in  the  other,  and  deliver 
the  nine  to  the  Fore-man,  fetting  his  Toe  to  the  Fore-mans,  and 
let  the  Fore-man  count  the  Nine }  and  if  they  be  right  away  for¬ 
ward,  but  if  they  be  not,  you  mull:  meafure  that  Length  again, 
and  feek  the  Stick,  for  you  know  not  which  of  you  loft  it  \  and 
thus  go  on  to  the  End* 
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How  to  reduce  any  number  of  Chains  and 
Links  into  Feet. 

IN  the  praftice  of  many  Geometrical  Conclufions,  as  in  the  ta¬ 
king  of  Heights  and  Diftances  hereafter  taught :  As  alfo  in  the 
meafuring  of  Tofts  of  Ground,  Ground-plots  of  Houfes,  Yards 
Gardens,  &c .  it  is  requifite  to  give  your  Meafure  (in  fuch  Cafes) 
in  Feet  or  Yards,  and  not  in  Poles  or  Perches :  Yet  becaufe  your 
Chain  is  the  molt  neceflary.  Inftrument  to  meafure  withal,  I 
thought  it  convenient  in  this  Place  to  Ihew  you  how  to  reduce 
any  number  of  Chains  and  Links  into  Feet,  which  is  thus. 

Multiply  your  number  of  Chains  and  Links  together  as  one 
whole  Number,  by  66,  cutting  off  from  the  produd  the  two  laft 
Figures  towards  the  Right-hand,  fo  lhall  the  reft  of  the  produd 
be  Feet,  and  the  two  Figures  cutoff  (hall  be  hundred  parts  of  a  Foot. 

EXAMPLE. 

Let  it  be  required  to  know  how  many  Feet  are  contained  in  five 
Chains,  32  Links.  Firft,  fet  down  your  five  Chains  32  Links,  as  is 
before  taught,  and  as  you  fee  in  the  firft  Example,  with  a  Comma 
between  the  Chains  and  Links  :  Then  multiplying  the  five  Chains, 
32  Links,  by  66,  the  Produd  will  be  351 12,  from  which,  cut  off 
the  two  laft  Figures  towards  the  Right-hand,  with  a  Comma,  then 
will  the  Number  be  351,  12.  which  is  351  Feet,  and  r£  parts  of  a 
Foot,  or  351  Feet,  one  inch  and  a  half  3  and  fo  many  feet  are  con¬ 
tained  in  five  Chains,  32  Links. 

Example  I.  Example  II. 

5>32  9,05 

66  66 


3192 

3.192 


543° 

543° 


35L  12  597,3° 

But  let  the  number  of  Chains  be  what  they  will,  if  the  number 
or  Lmks  be  lefs  than  10,  as  in  the  fecond  Example  it  is  9  Chains 
5  -inks,  you  muft  place  a  Cypher  before  the  5  Links,  as  there  you 
lee  and  then  multiplying  that  Number  (viz.  9,  05 )  by  66,  the 
I  rod u cl  will  be  59730,  from  which  taking  the  two  laft  Figures  there 
will  remain  597  Feet,  and  £  parts  of  a  Foot,  which  is  595  Feet 
one  quarter,  and  half  of  an  Inch.  The  like  may  be  done  for  any 
other  number  of  Chains  and  Links  whatfoever. 

According  to  thefe  Examples  is  made  the  Table  following,which 
iheweth  how  many  Feet  are  contained  in  any  number  of  Chains  and 
.!?*??  from  ^ve  Links  to  eight  Chains,  for  every  fifth  Link,  which 
is  fufhcient  for  ordinary  Ufe.  By  which  Table  you  may  fee,  that 
in  6  Chains  40  Links,  is  contained  422  Feet,  and  £  parts  of  a 
Foot:  Alio  in  five  Chains  55  Links,  is  contained  366  Feet  and  ^ 
parts  of  a  Foot:  And  fo  of  any  other.  ’  £ 
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A  TABLE  ihewing  how  many  Feet  and  parts  of  a  Foot,  ate 
contain’d  in  any  number  of  Chains  and  Links,  between  five 
Links  and  eight  Chains. 


o 

6 

10 

i* 

20 

3°: 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

9° 

95 


3.30 


i 


3 


66,00  132,00.198,00 
.  I 


264.00 


96,30  135,30.201,30267,30 
6,60’  72,60 138,60  204,60  270,60 


9>9°j  75,9°,*4*>9°j2©7>90273>9° 


I3,20(!  79,20 
16,50;  82,50 
19,80*  85,80 
23,10;  89,1c 
26,40;  92,40 

29,70'  95,7° 
33,00  99,00 
36,30 102,30 
39,60 105,60 
42,90 108,90 
46,20 1 1 2,20 
49,50415,50 
52,80118  80 


145,20  211,20 


148,50 

151,80 


2I4,5° 

217,80 


155,10  221,10 


56,10 

59>4° 

62,70 


122,10 

12  5>4° 
128.70, 


158.40 
161,70 
165,00 
168,30 
171,60 
174,90 
178,20 
181,50 
884  80 
1 88,10 

191.40 

194^70 


224,40 
227  70 
231,00 
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4 


6 


350  00396,00 


462,0c 


0 


3  43>2 
346,50 


283,8 Q  349,80 
287,10353,10 
290,40  3  56,40 
193-7°  3  59)7° 


297,00 

2  34,3oj3o°,3oj366,3o 

2  3  7,6°  3  °3 ,6°|3  69,60 

24o,90  3°6,9o'372,9o 

244,20310,20376,20 

247>5°3*3,5°'379>5° 
250,10*3 16,80382.8c 
254, 10*320, 10386,10 
257>4°  323>4°!3  89>4o 

260,70)326,70  3  92 , 7  0 


333?3°399)3°;399j3° 
336,60  4o2,6o'468:6o 
339,9°4o5,9°j47f,9o 
409,20:475,20 
41 2, 50478, 50 
115,80481  80 

419.10485.10 

422.40488.40 
+25,7of49i,7o 
f29, 00495^00 
132,30498,30 
435,6o15°i  60 

38,90504,90 
3.42,20  508,20 

445,5°  5 1 1»5° 
3.48,80  514,80 

3.52.10518.10 

3.55.40521.40 
458,70524,70 


363,00 


To  this  ^Table  I  will  add  this  ufeful  and  neceflary  Table  o£ 
Mr.  Gunters  enlarged,  which  fheweth  how  many  fijuare  Inches 
Feet,  Yards,  Paces,  Chains,  &c.  are  contained  in  a  fquare  Acre 
of  Land* 


Length  ill 


/ 

Inch 

Links 

Feet 

Yards 

Pace 

Perch 

1 2ha! 

Acre 

1  Mile 

Inch. 

1 

7.  92 

12 

3<5 

60 

198 

792 

7920 

f  -r,-, 

6336c 

Links 

,  62.  726 

1 

1.  515 

4.  56 

7-575 

25 

100 

rooo 

8000 

Feet 

144 

2.  295 

1 

3 

5 

i6-  a. 

66 

■■  >■ 

660 

528c 

Yard 

L 

1296 

20.  755 

9 

1 

1. 66 

5. 50 

22 

220 

1760 

Pace 

3600 

57-  381 

25 

2.  778 

1 

3-  3- 

13.2 

132 

1056  , 

Perch 

39204 

625 

272. 25 

3°.  25 

10.  89 

1. 

4 

40 

320  . 

Chain 

<>27264 

10000 

4356 

484 

174.  24 

16 

1 

10 

80 

Acre 

6272640 

10000 

43560 

4840 

1742.  4 

160 

10 

1 

8  , 

\Mile 

401.C4.89600 

54000000 

27878400 

3097600 

1115136 

102400 

6400 

640 

1 

By 


O 
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By  this  I  ABLE  you  may  plainly  difcover,  that 


1 6272640] 
j icccoo 

In  one  I  43560 
fquare  Acre .  4840 
there  are  h  17^2.4 
contained  160 
,  10 

l 

iA 


<D 


^  s  < 

c r  ' 
!  CO 


"Inches1 
Links 
Feet 
Yards 


And  in 

Paces'  Af3.UarC<  ffi 
Perch  Ml,e  5  36 

Chain 


4014^89600  Tine, 
64000000  Lin. 
27878400 
3097600 


Acre. 


102400 

6400 

i64° 


Feet. 
Yar. 
1  Pac. 
Perc. 
Cha. 
Acr. 


CHAP.  VIII. 

Of  Protractors. 


(Fig.  1.) 

A  Protractor  is  an  Inftrument  by  which  you  are  to  protraeft  or 
lay  down  upon  Paper,  Parchment,  Velorn,  or  the  like  the 
true  tymmetry  or  proportion  of  any  Field,  having  made  obferva- 

be°for°e  deferred'!  “  A”S  th"e°f’  by  f°me  °f  the  Inftru'^nts 

I.  Of  the  Common  Protractor. 

'T'His  Inftrument  confifteth  of  two  parts ;  the  one  is  a  Semicircle 
divided  into  Degrees  as  is  the  Frame  of  the  Table  :  and  the 

° )  r  1S/  Scdlf  d'vld(:d  mto  equal  parts  j  the  Semi-circle  being 
to  lay  down  the  Angles,  and  the  Scale  to  plot  the  Sides.  This 
Inftrument  ought  to  be  made  of  a  piece  of  thin  Brafs  well  polilhed 
Ihe  edges  thereof  being  very  fmooth,  and  the  Scale  thereof  name- 
y,  the  right-angled  Parallelogram,  or  long  Square,  containing  in 
length  from  A  to  B  about  four  Inches  and  three  quarters,  and  in 
breadth  from  A  to  C,  about  one  and  a  half.  Let  the  two  ends 
of  the  Scale,  namely,  the  fides  A  C,  and  B  D,  be  divided  into 
equal  parts  of  1 6  or  20  in  an  Inch  j  and  let  the  fide  C  D  be  di- 

1  ** of  »  » ** «  *» 

^  h'1  a  ^ -k  bc,,nSthus  dividcd,on  the  middle  of  the  line  A  B  as 
at  H  defcr.be  the  Semi-circle  E  G  F,  which  divide  into  two  Ou* 

drants  in  the  point  G,  by  the  help  of  the  perpendicular  H  G  •  then 

fn7l^ffhh  of  thof|Q-uadrantsinto  90 equal  parts, called  Degrees  - 
fo  ft, all  the  whole  Semi-circle  contain  180  Degrees,  which  muft  b| 

num- 


number’d  by  10,20,30,  40,  &c.  to  180,  from  £  by  G  to  F:,  and  the 
fame  way  alfo  from  180  to  360,  as  you  fee  done  in  the  Figure- 
the  numbers  of  the  firft  Semi-circle  from  co  to  180,  being  for  the 
Eafl-fide  of  the  ProtraBor,  and  the  other  numbers  from  180  to 
360,  for  the  Wed-fide. 

Now  you  are  to  note,  that  the  line  A  B,  always  reprefenteth 
the  Meridian  line,  and  is  fometimes  noted  with  the  Letters  S  and 
N,  for  South  and  North:  but  then  it  isHeceiTary  that  the  ?/•<?-• 
traBor  be  divided  on  either  fide  the  Plate,  which  this  double 
numbering  avoideth  *  for  the  line  A  B  being  taken  for  the  Meridi¬ 
an  in  general,  the  Semi-circle  of  the  ProtraBor  may  be  turned 
any  way,  (either  upward  or  downward)  and  fo  one  Semi-circle 
being  divided  will  be  fufficient.  Yet  if  any  Man  be  defirous,  he 
may  have  it  made  according  to  his  own  Fancy:  But  this  manner 
of  numb  ring  (in  my  Opinion)  is  the  belt,  it  being  moft  agree¬ 
able  to  your  Inftruments.  But  if  you  ufe  the  Circumferentor , 
Theodolite ,  or  Perambulator ,  your  ProtraBor  were  belt  to  be  a 
whole  Circle,  numbered  like  to  your  Inftrument.  And  this  nil  in* 
bring  you  are  to  take  particular  care  of  when  you  buy. 

II.  Of  a  Square  Protractor. 

(Fig.  2.) 

HE  ProtraBor  confifteth  of  a  piece  of  thin  Brafs,  in  form  of 
a  redangled  Parallelogram 9  upon  which,  at  the  diflance  of 
half  an  Inch,  draw  the  line  £  F,  parallel  to  CD-  which  line  di¬ 
vide  into  two  equal  parts  in  the  point  G,  for  the  Center  :  From 
which  Center,  let  the  Tides  E  A,  A  B,  and  B  F,  be  divided  by 
lines  bluing  from  the  Center  G,  into  180  Degrees,  and  numbred 
by  10,  20,  30.  40,  &c .  to  180  j  and  back  again  from  180,  to  360, 
in  all  refpeds  as  the  Semi-circle  in  the  other  ProtraBor  was  num* 
bered. 

^  Now,  becaufe  that  in  protrading  (many  times)  the  Paral¬ 
lels  will  fall  off  your  Paper  or  Parchment,  fo  that  you  mull  add 
a  piece  thereto  for  the  prefent,  there  is  in  the  ProtraBor ,  the  Pa¬ 
rallelogram  I  M  O  L,  cut  quite  out,  that  you  may  fee  your  Work 
through*  and  either  fide  of  the  narrow  flip  of  Brafs  which  is  cut 
out,  namely,  XL  and  M  O,  mud  be  divided  into  the  fame  parts 
with  the  Tides  E  A  and  B  F,  by  a  Rular  laid  from  fide  to  fide  • 
und  thefe  two  fides  muff;  be  numbred  by  10,  20,  30,  &c»  as  far 
as  they  will  extend. 

To  this  ProtraBor  (if  you  pleafe)  you  may  have  added  upon 
the  edge  CD,  a  Scale  of  any  equal  part,  as  of  10,  12,  20,  24,  or 
30,  in  an  Inch.  The  ProtraBor  thus  made  is  very  convenient 
for  Ufe,  and  much  exceedeth  the  other  before  defcribed. 
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lo  ufe  with  your  VrotraBor  in  protracting,  you  muft  provide 
a  fine  Needle,  put  into  a  piece  of  Box  or  Ivory  neatly  turn¬ 
ed  :  d  his  will  ferve  to  fix  in  your  Center,  note  your  Degrees, 
and  other  Ufes  in  drawing  your  Plot,  and  is  called  a  protrading 
Tin. 


CHAP.  IX. 


Of  Scales. 


(Fig.  3O 

FO  R  the  ready  laying  down  of  Lines  and  Angles,  according 
to  any  afligned  Quantity,  you  muft  provide  divers  Scales^ 
the  Scales  now  ordinarily  ufed  by  Surveyors  are  principally  two”: 
Fh'Jl,  Of  equal  parts,  for  protracting  of  Lines  j  and  Secondly ,  Of 
Chords,  for  the  protrading  of  Angles.  Unto  thefe  may  be  added, 

- Thirdly ,  A  Diagonal  Scale,  which  is  (indeed)  no  other  than  a 
Scale  of  equal  parts  more  fcrupuloufly  divided.  If  you  defire  a 
convenient  Scale,  let  it  be  made  in  this  manner,  to  contain  in 
length  about  8  or  9  Incches,  and  in  breadth  one  inch  and  a  quar¬ 
ter.  On  one  fide  thereof  let  be  placed  divers  Scales,  as  of  10,  11 
12,  1 6,  20,  24,  and  30  in  an  Inch. 

f  Here  is  to  be  noted,  that  when  I  fay  a  Scale  of  12  in  an  Inch 
you  are  to  underltanp  a  part  of  a  Line  divided  into  10  e- 
qual  parts,  12  of  which  parts  would  make  an  Inch-  and 
the  like  is  to  be  underftood  of  any  other  number  of  ’equal 
parts  whatfoever.  * 

On  the  fame  fide  of  the  Rular  let  be  placed  a  line  of  Chords 
extended  up  to  90,  and  numbred  as  you  fee  in  the  Figure,  by  10, 
20,  30,  c£v.  to  90.  This  Scale  will  be  of  good  Ufe  for  many 
purpofes  ^  as  to  divide  the  circumference  of  a  Circle,  and  to  pro- 
trad  Angles  in  fome  Cafes,  better  than  the  VrotraBor . 

On  the  other  fide  of  the  Rular  let  be  drawn  a  Diagonal  Scale, 
of  10  in  an  Inch,  which  will  be  an  excellent  Scale  for  long  Plots  ^ 
out  of  which  you  may  very  well  take  the  hundredth  part  of  an 
Inch.  And  this  Scale  will  agree  with  your  Four-pole  Chain 
exceeding  well  j  for,  as  your  whole  Chain  contains  ico  Links, 
fo  each  Inch  of  this  Scale  contains  ico  parts,  fo  that  out  of  it 

<  ■  you- 
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you  may  take  any  number  meafured  by  your  Chain,  to  a  I, ink 
and  lay  it  down  upon  Paper,  lou  may  alfo  have  half  an  Inch  di¬ 
vided  into  ioo  parts  ^  which  Scale  will  be  of  good  Ufe  alfo  to 
lay  down  a  fmaller  Plot. 

(Lr*  But  if  you  would  have  the  Scales  to  be  anfwerable  to  your 

Chain,  and  to  agree  with  the  Divifions  thereof  then  you  are  to 
take  notice,  that 


"10I 

II 

• 

1  .  ' 

10 

11 

2  2 

12 

Pole  in  an  Inch 

1 2 

4 

3 

A 

>  1 6' 

muft  be  a 

1 6 

in  4  Inches, 

20 

Scale  of 

20 

or 

4 

5 

6 

7i! 

24 

*,  20 

24 

l 

in  one  Inch. 


-V  "V*  ,  ^  L ^  ^prcienu  a  ^nain  }  and  it  you  fob- 

Lbife  16  ^  fin§  6  Pan  lnt°  Ten'  th°fe  partS  fta11  rePrefent 
Thefe  Scales,  alfo  the  lines  of  Numbers,  Signs,  and  Tangents 
£n  te^L'clnS  Sca  e  hereafter  mentioned,  may  very  conveniently 
be  placed  on  the  Index  of  the  Plain  Table.  y 

To  ufe  with  this  Scale,  you  mud  provide  a  pair'  of  neat  Com- 
paffes  of  Brafs,  with  Steel  points,  filed  very  fmall  •  and  alfo  a  neat 
pair  of  CompafTes  with  three  points,  and  Screws  to  alter  the  points 
fo  that  you  may  draw  Lines  or  Circles  with  black  Lead,  or  any  co¬ 
lour  d  Ink;  which  will  be  very  necelTary  and  convenient  in  beau¬ 
tifying  of  your  Plots  after  Protraction. 


CHAP.  X. 

Of  f ever al  forts  of  Cards,  and  their  Divifions. 

Fig.  IV. 

r]P  S  &rd  Jhl.ch  1  have  always  ufed  in  all  the  Examples  in 

-4,  r-  i  /lil  ^°°k>  ,s  that  wI’ich  is  repreprefented  by  the  out- 
moft  circle  of  Numbers,  where  the  numbers  of  Degrees  are  con¬ 
tinued  from  i,  to  36o,  numbered  by  io,  20,  3o,  40,  X  to  “o. 
-Vnd  this  is  a  good  and  general  Account.  D 

the  Circumferentor  becaufe  thofe  Inftruments  are  foften- 

rhev  '’tard  the  Cards  in  them  therefore  but  little 

t  y  ufe  to  divide  thofe  Cards  but  into  120  Parts  or  Degrees  each 

par  of  them  containing  three  Degrees.  And  this  is  reprefented 
from 6 1^* to "  1 2a  ^  mnermoft  Circle  of  Numbers  and  Divifions, 

p  For 
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For  the  manner  of  Surveying  by  way  of  Traverfe,  which  is  an 
excellent  way  for  large  Grounds,  as  Parks,  Forefls,  Chafes,-  &c, 
(and  indeed  for  whole  Countries)  there  the  Account  were  beft 
to  be  kept  by  the  bearing  and  dijiance  of  Places  ^  wicli  way  ot 
Surveying  is  fhewed  at  large  in  the  Fourth  Book .  Then  it  were 
bell  to  have  the  Card  of  your  Inftrument  divided  into  four  quar¬ 
ters,  divided  each  into  90  Degrees,  and  numbred  from  the  North 
and’South,  towards  the  Eaft  and  Weft,  by  10,  20,  30,  &c.  to  90 
Decrees,  co  Degrees  Handing  at  the  North  and  South  points,  and 
90  Degrees  at  the  Eaft  and  Weft  points,  and  then  will  the  four 
quarters  of  the  Card  be  thus  denominated,  the  Forth-Eaft ,  Forth - 
Weft,  South-Eaft ,  and  South-Weft  Quarters.  And  this  divifion 
of  a  1 Card  Is  exprefled  in  the  Figure  by  the  middlemoft  manner  of 
Numbring  and  Dividing. 


CHAP.  XI. 


Of  a  Field-Book. 


IT  will  be  fufficient  in  this  place,  only  to  deferibe  the  manner 
how  a  Field-Book  ought  to  be  Ruled.  Let  the  Book  contain 
any  quantity  of  Paper,  more  or  lefs,  and  in  what  Volume  you 
pleafe  j  but  a  long  Folio  is  the  beft  :  Let  it  be  ruled  towards  the 
left  Margin  of  every  Page,  with  five  lines  with  red  Ink,  fo  ftiall 
you  have  four  Columns.  In  the  firft  whereof,  you  muft  note  down 
the  Degrees  cut  either  by  the  Index  on  the  Frame  of  the  Table,  or 
elfe  by  the  Needle  on  the  Card  of  the  Circumferentor ,  or  the  De¬ 
grees  of  the  Berattor,  at  every  Angle  you  obferve.  And  the  fecond 


The  manner  how  a  Field-Book  ought  to  be  Puled, 


Degrees, 

Minutes, 

Chains, 

Links. 

32  6 

45 

1 6 

87 

Column 
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)  Zj 

Column  is  to  note  the  Minutes  or  parts  of  a  Degree.  For  you  are 
to  note,  that  every  Degree  on  the  Frame  of  the  Table,  or  in  the 
Card  of  the  Circumferentor ,  is  fuppofed  to  be  divided  into  60  other 
parts,  called  Minutes,  which  cannot  be  expreiled  by  reafon  of  the 
fmainefs  of  the  Inflruments,  and  therefore  muff  only  be  e/1  i mated 
as  your  Eye  judgeth  :  Yet  if  your  Inftrument  be  large  enough, 
you  may  have  each  Degree  divided  into  three  equal  parts,  fo  fhall 
every  part  contain  20  Minutes  *,  or  if  every  Degree  be  divided  into 
four  parts,  each  part  will  contain  15  Minutes.  The  other  two 
Columns  ferve  to  note  down  the  lengths  meafured  by  your  Chain, 
as  the  Chains  and  Links. 

Now  fuppofe,  that  making  any  obfervation  in  the  Field,  either 
with  the  Degrees  on  the  Frame  of  the  Table,  or  with  the  Circum¬ 
ferentor •,  and  that  obferving  any  Angle,  (as  is  hereafter  taught) 
you  hnd  the  Index  of  the  plain  Table,  or  the  Needle  in  the  Cir¬ 
cumferentor^  to  cut  326  Degrees,  45  Minutes:,  thefe  32 6  Degrees 
mull  be  fet  down  in  the  firfl  Column  of  your  Field-Book,  and  the 
45  Minutes  in  the  fecond  Column,  as  you  fee  here  done.  Alfo 
if  you  meafure  any  length  in  the  Field  with  your  Chain  ^  as  fup¬ 
pofe  fome  Diftance  meafured  to  contain  16  Chains,  87  Links  \ 
the  1 6  Chains  mull  be  fet  in  the  third  Column,  and  the  87  Links 
in  the  fourth  Column,  under  their  refpe&ive  Titles,  as  you  fee 
here  done. 

But  if  you  ufe  a  Card  that  hath  every  Quadrant  thereof  divided 
into  90  Degrees,  and  numbered  from  North  to  South ,  towards 
Eafl  or  Weft,  then  your  four  Columns  will  reprefent  the  four 
Quarters  of  the  Card,  namely,  the  South-Eaft ,  North-Eaft,  South- 
Wt ft,  and  North-Weft  j  and  then  you  may  have  two  other  Co¬ 
lumns  alfo,  one  for  the  Degrees  and  Minutes,  the  other  for  the 
lengths  of  the  Lines:  The  manner  whereof  you  fhall  fee  in  the 
Fourth  Book ,  when  we  come  to  fhew  the  manner  of  Surveying  by 
way  of  Traver fe. 

But  the  laft  broad  Column  of  the  Field-Book  here  deferibed,  is 
to  take  notice  of  Objedts  as  you  pafs  along,  that  fo  you  may  ex- 
prefs  them  in  your  Plot  in  their  due  Places  ^  as  any  Houfe,  Wind¬ 
mill,  Water-mill,  eminent  Tree  for  directing  the  Road,  or 
fuch-like:  Alfo  to  write  the  Names  of  the  Clofes,  or  other 
Crounds  butting  and  bounding  upon  that  Survey  :  Likewife  to 
make  Marks,  when  you  leave*  one  Field  and  go  to  another,  to 
know  where  to  begin  to  Protract  ^  with  many  other  things  which 
wiil  fall  in  your  way  in  Practice,  which  fhall  be  explained  in  the 
Fourth  Book,  where  the  Ufe  of  the  Field-Book  is  exemplified  at 
large. 


CHAR 
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CHAP.  XII. 

Of  Injlruments for  reducing  of  Plots. 

\ 

FOR  the  reducing  of  Plots  from  one  Form  to  another,  there 
have  been  divers  Inflruments  invented.  One  that  perform¬ 
ed  that  Work  very  well,  is  a  Rular  having  certain  proportional 
Scales  thereupon,  with  a  Aiding  Vein  of  Brafs  to  move  from  End 
to  End  thereof.  This  Inftrument  well  made,  and  the  Lines  there¬ 
of  fitted  to  your  proportion,  will  be  very  eafy  and  exact,  Fhe 
manner  of  ufing  it,  and  the  way  of  proportioning  of  it,  (hall  be 
fhewed  hereafter.  This  Inftrument,  tho’  it  be  not  general,  yet 
it  may  be  fitted  to  five  or  fix  feveral  proportions,  which  for  that 

purpofe  is  fufficient.  .  .  ^ 

Another  Inftrument  for  the  performance  of  the  Work,  is  a  Fa- 
fallelogram,  the  making  whereof  is  well  known  to  the  Inftrument- 
maker.&  It  is  general,  exaft,  and  of  quick  Difpatch:  All  the  dif¬ 
ficulty  is  in  the  neat  handling  of  it,  which  you  will  find  fome- 
what  difficult. 


The  End  of  the  Second  Booh 
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The  Third  Book. 


In  Two  Parts. 

The  JRGUM  ENT 

HIS  Third  Book  is  as  it  i were  a 
Key  to  thofe  that  j allow,  the  Sub- 
jedi  whereof  is  principally  T rigo- 
nometry,  or  the  meajuring  of  Tri¬ 
angles.  Not v,  forafmuch  as  the' 
,  Art  of  meafuring  Heights  and  Diftances,  and 
plotting  and  protracting  of  Land,  and  all fuch- 
like  lineal  and  fuperficial  rDimenJions ,  is  ground¬ 
ed  upon  the  ref olution  of  Plain  Triangles,  1  hold 
it  convenient  (before  I  come  to  the  practice  oj  Sur  ¬ 
veying,  or  tojhew  the  Ufe  of  any  Inftrument  in 
taking  of  Heights  and  Diftanc es)tofay  fomething 
concerning  PlainT riangles,  (at  leaf  fo  much  as  is 
necejfary  for  a  Surveyor  to  know)  although  that 

Q,  Subjedt 
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J 

Su1.)|ccc  be  handled  at  large  by  diver s  •  able  Ma¬ 
thematicians  already ,  whofe  \V  orks  are  extant, 
■viz  Pi t ifcus,  Snelius,  the  Lord  Napier,  Mr. 
Gunter,  Mr  Norwood,  Mr.  Gellibrand,  £?V. 
Oj  'which  Subject:  I JJjall Jhorily  have  a  T reatife 
extant,  Jhewing  the  refolution  of  Triangles  both 
Plain  and  Spherical,  with  the  Application  there- 
of  in  the  praflical  partsof r/:cMathematicks,  as  in 
Geometry, Aftronomy,  Navigation,  Dialling, 
Fortification,  Now,  becatfe  the  readiefi 

way  oj  ref  thing  Triangles,  is  by  Sines,  Tan¬ 
gents,  and  Logarithms  ;  I  have  therefore  added 
briej  Tables  jor  that  purpofe ;  viz.  A  Tables/' 
Sines  and  Tangents  to  every  tenth  minute  of  the 
Quadrant,  and  a  Tale  of  Logarithms,  from  i, 
to  i  ooo.  By  which  Tables  may  be  refolved  all 
Cafes  both  in  Right-lined  and  Spherical  Trian¬ 
gles.  But  in  this  Place  1  have  made  choice  only 
of  fuch  Cafes,  and  other  ufeful  Problems,  which 
are  of  moft  frequent  ufe  in  the  Practice  of  Sur¬ 
veying,  omitting  divers  others  to  which  thefe. 
Tables  are  fubfervient.  And  of  fuch  as  I  have 
choice  of  ( in  ref  peel  oj  the  brevity  of  the  Tables) 
/  havefhewed  hovj  they  may  alfo  be  performed 
by  the  Lines  of  Artificial  Numbers,  Sines,  and 
Tangents,  before  fpoken  oj  in  the  defeription  of 
the  Index  of  the  Plain  Table  in  the  lajl  Book  ; 
and  therefore  a  Surveyor  ought  in  no  wife  to  be 
without  them,  but  ought  always,  when  he  is  em¬ 
ployed  in  Surveying,  to  have  either  thefe  Lines 
or  the  Tables  at  hand. 
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The  Firfi:  Part. 


Shewing  the  Ufe  of  the  Tables,  and  Lines  of  Artificial  SinesfTan* 
gents ,  and  Logarithms ,  in  the  Solution  or  Di mention  of  P/^i« 
Triangles ,  and  in  other  ufeful  Problems  pertinent  to  the  Art  of 
Surveying* 
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CHAP.  I. 

* 

The  Explanation  and  Ufe  of  the  Table  of  Sines. 

Efore  I  come  to  the  menfu ration  of  Triangles,  and 
to  the  performance  of  other  ufeful  and  neceffary 
Problems  in  the  Art  of  Surveying,  it  will  be  ne- 
celfary  to  explain  and  ihew  the  Ufe  of  the  Tables 
of  Sines ,  Tangents ,  and  Logarithms  following  *,  by 
by  which  Tables,  the  (ides  or  angles  of  right-lined 
Triangles,  may  be  readily  and  exa&ly  meafured } 
fo  that  in  any  plain  Triangle,  if  there  be  any  three  parts  there¬ 
of  given,  a  fourth  may  be  eafily  difeovered. 

The 
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The  Table  of  Sines  and  Tangents,  confifteth  of  twice  three  Rows 
or  Columns  ^  the  firffc  whereof  lheweth  the  Degrees  and  Minutes 
of  the  Quadrant,  having  over  the  Head  thereof,  thefe  two  Let¬ 
ters,  D.  M.  (landing  for  Degrees  and  Minutes .  In  the  fecond  and 
third  Columns,  are  the  Artificial  Sines  and  Tangents ,  anfwering 
to  every  Degree  and  ioth  Minute  of  the  Quadrant,  having  the  word 
Sine  over  the  Head  of  the  Sines ,  and  the  word  Tangent  over  the 
Head  of  the  Tangents.  The  Ufe  of  which  Table  will  appear  by 
the  folloing  Proportions, 


PROP.  I. 

Any  Degree  and  Minute  being  gi  ven ,  to  find  the 
Sine  or  Tangent  thereof. 

T^Irtt  feek  the  Degree  and  Minute  you  defire  the  Sine  or  Tangent 
A  of,  under  D.  M.  the  Degrees  under  the  Letter  D.  and  the  Mi¬ 
nutes  under  the  letter  M.  and  right  againft  it,  in  the  next  Column 
towards  the  right  Hand,  under  the  word  Sine-  or  Tangent \  you 

lhall  have  your  Defire.  J 

.  - 1 

EXAMPLE  I. 

Suppofe  it  were  required  to  find  the  Sine  and  Tangent  of  20 
Degrees.  Firft,  You  muft  feek  20  in  the  firft  Column  of  the 
Table  under  JD.  M.  and  right  againft  20,  in  the  fecond  Column, 
under  the  word  Sine,  you  fhali  find  9,  534052,  which  is  the  Sine 
of  20  Degrees :  And  in  the  next  Column  under  Tangent,  you  lhall 
find  9,  56107,  which  is  the  Tangent  of  20  Degrees. 

In  the  fame  manner  you  lhall  find  the  Sine  of  50  Degrees,  to  be 
9,884254,  and  the  Sine  of  76  Degrees  to  be  9,  986904  j  And  the 
Tangent  of  50  deg.  to  be  10,07619  j  and  the  Tangent  of  76  deg. 
to  be  10, 60323. 

EXAMPLE  IIP 

Let  it  be  required  to  find  the  Sine  and  Tangent  of  40  degrees 
30  minutes.  Firft  you  muft  find  40,  30  (which  is  40  degrees  30 
minutes)  in  the  firlt  Column,  under  the  letters  D.  M.  that  is,  40 
under  D.  and  30  under  M.  and  againft  it  you  fhallfind  9, 812544, 
which  is  the  Sine  j  and  9, 93150*  which  is  the  Tangent  of  40  de¬ 
grees  30  minutes,  , 


Alfo 
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A\Co  the  Sign  of  62  degrees  10  minutes,  will  be  found  to  be 
9,  946604;  and  the  Tangent  10,17738.  and  the  Sine  of  86  de- 
grees  3°  nnnutes,  will  be  9,999^9.  and  the  tangent  11,21251. 
And  in  tins  manner  may  you  tind  the  artificial  Sine  and  Tangent 
of  any  Number  of  degrees  and  minutes  exprefled  in  the  Table* 

®  ®  &  ®  ®  ®  ®  ®  ®  ®  ®  0  ®  0  0  0  ®  0.*E*®0  0®®®®®®gg®00$ 

PROP*  IL 

Sine  or  Tangent  being  given  to  find  the 

number  oj  Degrees  and  Minutes  thereunto  be¬ 
longing. 


Example. 

T  E  T  9,  866470  be  a  Sine  given,  and  let  it  be  required  to  find 
r-  athre  «e?ree1  anrd  minute  of  the  Quadrant  anfwering  thereunto,, 
FirlTfeek  m  the  fecond  amongft  the  Sines,  for  9,866470,  and  a- 
g^inft  it  (on  the  left  Hand)  you  (hall  find  47  degrees  20  minutes 
which  is  the  Arch  of  the  Quadrant  anfweting  thereunto* 

Again,  let  it  be  required  to  find  the  Arch  anfwering  to  this 
i>ine  9  821264.  Having  found  9,  821264  in  the  Second  Column 
under  the  word  Sine ,  agamft  it  you  Ihail  find  41  degrees  30  minutes 
and  }s  the  arch  or  degree  belonging  thereto. 

Alfo,  if  the  Tangent  9.60641  were  given,  the  Degrees  and  mh 
nutes  will  be  found  to  be  22  degrees  2  And  10.47969,  will  be 
found  to  be  the  Tangent  of  71  deg.  40  min. 

But  in  cafe  you  have  ‘a  number  given  which  you  cannot  ex- 
aaiy  find  in  the  fable,  you  mutt  then,  inftead  thereof  take  the 
1  areft  in  the  Table :  As  if  your  Number  given  were  9,675859, 
you  look  in  the  lable  of  Sines  for  this  Number,  it  cannot  be 
found  there  ;  but  the  neareft  thereunto  is  9, 676328,  which  is  the 
bine  of  28  degree  20  minutes,  which  you  mull  take  inftead  there- 
ot.  but  tnele  Tables  being  only  to  every  tenth  minute,  are  of 
u  cient  extent  for  any  thing  belonging  to  Surveying.-  Thofe  that 
efire  more  exadnefs,  muff  repair  to  fuch  Books  which  have  thefe 

to  behad*  lar§C>  °f  Which  thereare  divers  in  feveral  Volumes  eafie 
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The  Table  of  Sines  and  Tangents. 


I).  M. 


io 

2  C 

3° 


Sines. 


Tang. 


8 


io 


7,465726,7,46373 

7>7^47547’7^476 

,  7,94084217,94084 

40  8,06577618,06581 
5018, 162681 8,16274 

1  08,2418559,24192  9 

to  8,3087948,30888 
20  8,36677718,36690 
3  o'8,4 1 79 15>|8,4 1 087 

50*8,505045  8,50527 

2  08,5428198,54308 
10^8,5775668,57788 
208,6097348,61010 
30*8, 6396798, 64009 
40  8,667689  8,668 16 
50  8,693998 8,69453 

3  08,7188008,71940 
10^8,742259  8,74292 
208,7645118,76525 
30  8,785675  8,78649 
408,8058528,80674 
50*8, 8251308,82610 

4  p'8,843  5848,84464. 
10*8,861283  8,86243 
208,8782858,87952 
30  8,894643  8,89508 
40  8,9104048,91 185 
50  8,9256098,92716 

5  08,9402968,94195 
io8,95449S  8,956-7 
208,968249  8,97013 
308,981573  8,98358 

•»  408,9944978,99622 

50  9,007044  9,0093° 

6  o  9,01923  5  9,02 162 
109,0310899)03361 
209,042625  9,04528 
309,0538599,05666 
40  9,064806 9,06775 
509,0754809,07858 


7  09,08589 


109,096062  9)09947 
209,105992  9)1095 6 
30  9,1 1 5698  9)i  1943 

409,1251879,12909 
5  °]P’J  3447?  W  3854 


12 


J3 


9,08914 


Sines.  I  Tang. 


9,440338*9,45750 
>9,4447209,46224 
>9,4490549,46694 

>9,453  342  9,47 1 6° 
>9)4575849)47622 
>9,4617829,48080 

>9,46593  5  9)48534 

1  o  9,466446  9,489  84 

209,4741159,4943° 

309,47814219,49872 

/i  &  T  T  ?  R'o.  <02  I 


Io‘9,49385I9,5l6o6 
20,9,497682  9,520  30 

30t9)5OI476j9,52452 

409,505234:9,52870 

50  9,50895  5*9,5  3 28  5 


T4 


15 


10 

20 

3° 

40 

50 

c 

ic 

20 

3° 

40 


9,393685  9,4°742. 

9,3986009,42666 

9,40345  5  9, 4^84 

9,4082549,42297 
9,4 1 2996  9,42 8° 5  2 5 
9,417684  9,43308 
9,4223 179,45046 
9,426899  9,44299 
9,43  T429  9,44787! 


3°9,544325  9,57274 
40!9,547689i9,57658 
509,5510249,58039 

o  P,5  543  -9[9, 5  841 8 
109,5576069,58794 
209,56085  5  9,59168 
3  o',9, 5  6407  5  9, 59  54a 

409,5672699,59909 
509,5704359,60276 
o9,573  575  9,6o64i 

109,5766899,61004 

2°l9, 579777  9,61364 

300,582840  9.61722 
4019,5858779,62079 
>9,5888909,62433 
9,591878  9,62785 
9,5948429,63135 

9,597783  9,63484 
9,60070c  0,63  830 
9,6035949,64175 


5° 

o 

10 

20 

30 

40 


"T  T  J  \  '  \  1  /  •  1  •  —  ^  *  1  '  ' 

50  9,43 59 1 8  9,45 27 1>  5019,606465  9,64517 
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D.M. 


24 


9,609313 


25 


to 

20  9, 614944 
309,61772 
40  9,62  048 1*1 
509,62322$' 
09,62594^ 
ic 


26 


9,628547 

9,631326 

309,633984 
40  0,636623 
9,639242 
09,641842 


20 


5° 


10 

20 

3° 

40 


27 


28 


29 


10 

20 

3° 

40 

5° 

c 

IC 

2C 

3C 

4C 

5° 

o 

ic 

2C 

3C 

40 

5° 


Sines. 


Tang. 

9,64858 
9,612148  9)65197 


9,644423  9)69*3^ 

9,646984  9,69457 
9,6495279,69774 

9,652052  9,70089 


Z).  J/. 


9,65  5  3  5 
9,6587c 
0,66204 
9,66536 
9,66867 
9,67196 
0,67524 
9,67859 
9,68154 
9,68497 
0,68818 


34 


5c  9,6545 58  9v°4°4 
9,657047  9>7°7i7  35 


9,6595 17  9j7I028 
9,661970  9,7i329 
9,6644069,71648 

o,6668249>7i95( 
9,669225  9,722 -6: 
9,671609  9572-  567 
'>>673977  9,72872 
0,6763289,73175 
9,678663  9>73476 

9,6809829,73777 

0,683284  9,74077 

9,6855719,74375 

9,687842  9,74673 
9,690098  9,74969 
9, 6923399, 75254 


9,694564 


9,696774  9,75  85 2 
30  09,6989709,7614 

10 9, 7OII5I  9,7^43  5 

209,7033 17  9,76726 

3  09,7°  54*9  9,77° T  5 

409,707606  0,77303 

5c  9,709730  9,7759! 
09, 7H8399, 77877 

109,713935  9,78163 
209,716013  9,78448 
109,718085  9,78732 
489,72014.0  9,79015 
50,9,722181  9>79297 


'975558 


10 

20 


33 


Sines. 


Tang.  D.  jkl. 


9,7242  io9,795^9:40  0 

9,726225*9,79860 
9.72  8  2  2.719,80 140 
309,7302 1  6,9j  804 19 
409,7321939,80697 

509,734!  579»8°975 

o9>736io99>8i2524i 

10  9,73  80489,8 1 5  28 
209,7399759,81803 
309,7418899,82078 
4819,743792*9,82352 
50*9,745683*9,82626 

0)9, 747562b,  8  2 19942 
109,7494299,83 171 
209,7512849,83442 
309,753  128  9,837!  3 
409,7549609,83984 
509,7567819,84253 
0:9,7585919,8452343 

10:9,7603909,84791 


20 

3° 


9,7621779,85059 


,  9,7^39549>85327 

409,7657209,85594 

500,767474  9,8  5  860 
0:9,7692 19  9, 86126  44 


37 


3-8 


39 


109,770952  9,86391 
209,772675  9,86656 
309,774388  9,86925 
40  9,77609c  9,87185 
509,777781  9,87448 

09,779463  9,8771145 

109,7811349,87974 
209,782796  9,88236 
309,784447  9,88498 
9,7860889,88759 

9,7377209,89020 

9,789342  9,8928 1 46 

9,79095d  9,8954! 

9,792557  9,89801 

9,79414c  9,90060 

9,79573  3  5,90320 
9,797307  9,90578 
9,79887:  1,90837  47 
9,800427  1,91095 
9,80197?  1,913  5 J 

9,80351c  1,9161c 


40 

5° 

o 

10 

20 

3° 

4° 

50 

o 

10 

20 

3° 

4° 

50 


Sines.  Tang. 

9,808067  9,92381 
109,809569  9,92638 
209,810061  9,92894 
309,812544  9,93.150 
409,814019  9,93406 
509,815465  9,93661 
09,816943  9,93916 
109,818392  9,94171 
209,819832  9,94426 
30*9,821264  9,94681 
409,822688!  9,94935 
509,824104*  9,95190 
’  9,95444 


0,9,8255  1 1 
1 09, 8  2  69 1  o 
209,828301 
309,829683 


9,95698 

9,95952 
9,96205 
409,8310581  9,96459 


9,805038  >,91868 
9,806557  2,92125 


509,832425 
°|9, 833783 
ioi9,8  3  5134 

20,9,856477 
309,837812 
40:9,839 140 
509,840459 
09,841771 
10,9,843079 
209,844372 
309,845662 
40  9,846944 
509,848218 
09,849485 

1 8  9,850745 
9,851997 


2C 

5° 

4° 


9,853242 
9,854480 

509,8557!° 

o  9,856934 
109,858150 
20  9,85936c 
3c  9,860562 
4c  9,861757 
5c  9,862946 
09,864127 
ic  9,865302 
2C  9,86647c 
30  9,86763  I 
40  9,868785 
5^9,869933 


9,96712 
9,96966 
9,972l8 

9,97472 
9,97725 
9<9797% 
9,9823 1 
9,98484 
9,98736 
9,98989 
9,99242 
9,994°  5 
5^99743 
10,00000 
10,00253 
10,00505 
10,00758 
10,0101 1 
10,01264 
10,01516 
10,01769 
10,02022 
10,02275 
10,02528 
10,0278  I 
10,03034 
10,03288 
10,03  54T 
10,03795 
10,04048 

TO,  O43  02 
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V.  M[ 


Sines. 


48  09,871073 

109,872108 
-0,9,873  $3  5 
309,874456 

4019,875571 

5019,876678 


Tang.  Jo.  A 


Sines. 


Tang. 


49 


;5° 


5 1 


52 


53 


5C 


54 


ic 

10 

3° 
4C 
5 


,878875 
,8799^3 
,881045 
,882121 
,883191 
>,884254 
,885311 
>,88636 


0^9,877780 


10 

20 

3C 

4C 

5C 

c 

ic 

2C 

3C 

4r 

5r 

c 

IC 

2( 

3C 
4C 

5f 

c 

IC 

2C 

3C 

4C 

5C 

c 

ic 

2C 

3C 

4C 


,8874o<r. 

0,888444 

-1,889476 

,890503 
,891522 
,891536 
1,893544 
1,894546 
1,89554 
1,896532 
>,8975 16 
,898494 
1,899467 
9,900433 
^,901391 
1,902349 
9,903298 
9,90424 

9,90517^ 

9,906 111 

9,907037 

9,907958 

9,908873 

9,909782 


10,0455656  c 
10,04810';  10 

10,05065* 

10,05319  30 

10,05574’  4c 
10,05829,  50 

10,0668457  09,923591 
10,06339  109,924409 

10,06594  209,925212 

[0,0685c)  3c 
10,07106  4c 
10,07362  5c 
10,07619  58 
10,07875' 

10,08132 

3C 
4C 
5c 

59 

ic 


DM.  I  Sines. 


9,926029 

9,926831 


c 

ic 

ic 


10,08390 

10,08647 

10,08905 

10,09163 

10,09422 

10,09680 

10,09939 

10,10199 

10,10459 

10,105 19 

10,10980 

10,1  1241 

10,1 1  502 

10,11764 

10,12026 

10,12289 

i  o,  1 2  5  5 1 

10,12815 

10,13079 

10,1 3  344 
10, 13609 

10,13874 
10,14140 
10, 14406 


20 

3C 
4C 

5C 
60  c 

ic 

2C 

3 


9,91857410,1710464  09,953660 
9,91942410,17374  109,954274' 

9,92026810,17648  209,954883 

9,921107^0,17922  309,955488 

9,92194010, 18196 
9,922768  10,18412 


409,956088 

509,956684 


10,1874865  09,957276 


10,19025 
10,19303 
10,19581 
10,19860 
5,927628  10,20140 


109,957862 

209,958445 

309,959023 
40  9*9  59  596, 10*34465 
509,960165 10,34803 


Tang. 

10,31182 
10,3  1503 
10,3  1826 
10,31150 
10,32476 
10,32804 

I°,33I33 
!°, 33463 
io,33796 

10,34130 


5,928420110,20421  66  0^,960730 
^•,929207  10,20703 
,9251989  10,20985 
5,930760110,2 1268 
2,93  1 5  37  10,21552 


9,910686  10,14673 


9,911584 
9,912477 
55  019,9133^4 
109,914246 
209,915 123 

309,915994 

409,916859 
5  0.0,9 1 7^  iq 


10,14941 
10,15209 

IO,I5477^5  c 
10,15747,  ic 

10, 16016  20 

10,16287,'  30 

10, 165  5  8j  40 
tO,t682q'  50 


9,93  23°4 

9,933066 
0,933822 

9*934574 
9>9353*° 
9,936062 

9,9  3  <5799 
9*93753 1 
9,958257 
9,938980 
9,939<597 

409,940409 
509,941 1 16 
61  09,941819 

ic  9,9425  J7 

209,943210 
309,943898 
4C  9,944582 
5c  9,945261 
61  c  9,945935 
ic  9,946604 

2C  9,947 269 

3  c  9,947929 
4c  9,948584 

5c  9,94923  5 
9,949881 
9,950522 

9,95 11 59 
9,951791 

9,9524! 1 

9,953042 


10,21837 


9,962398 

9,962945 

9,963488 


10,35 142 
10,35483 
10,35825 
10,36170 
10,36516 
10,36865 


ic 


10,22 123 
10,22409 
10,22697 
10,22985 
10,23278 
10,23  565 
10,2385668  c 
10,24148 
10,24442 
10,24736 
10,2503 1 
10,25327 
10,25625  69 
10,25923 
10,26223 
10,26524 
10,26825 
10,27128 
10,274337° 
10,17738 
10,28044 
10,28352 
10,28671 


10,9,961290 
209,961846 

3° 

40 

50 

67  09*964026,10,37215 
109*964560  10,37567 
209*965090110,37921 
309,965615110,38278 
409,96613610,38636 
509*966653110,38996 
9,96716610,39359 
9,96767410,39724 


20 

3C 

4C 

5C 

c 

IC 

20 

3° 


9,968178 10,40091 


o 

IC 

20 


3C 


9,968678 
9,969173 
9,969665 
9,970152 
9*970634 
9*97 1 1 12 

9*97!  588 
40  9,972858 
509*972524 

9,972986 

9*973443 

9*973897 

9*97434^ 


4cp,97479i 

10,28972  509*975283 

10,2928371  09*975670 
10,29596  209*976103 

10,29911'  209*976532 

10,30226  309*977956 

10,30543  409*977377 

10,30862  509*977794 


10,40460 

10,40832 

10,41206 

10,41582 

10,41961 

10,42342 

10,4272  6 

10,43113 

10,43502 

10,43893 

10,44288 

10,44685 

10,45085 

10,45488 

10,45894 

10,46303 

10,46715 

10,47130 

10,47548 

10,47969 

10,48394 
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The  T  a  b  l  e  of  Sines  and  Tangents. 


D.  M  J  Sines. 


Tang. 


72  °  9*978 206110,488 22 

IO(9,9785i5|2°,49Z54 

20,9. 9790 19!  1 0,49^89 
3  °;9*9794 19- 1  o,  5  o  1  2  8 
4°j9*879  8 16:10,50570 


D.AI. 

78  o 
16 
26 

3°, 


Sines . 

9*990404 
9>99°^7i 
9*99093  5 


10,67253 
10,67878 
10,68512 
8599i  19  3J  10,69154 
40195991448  10,69805 


A  J/ 


5°,9*98o2o8  10,5 10 1 6j  5  o.’9,99 1 699  1 0,7046  5 

73  °;9»98o597  10,5146679  09,99194710,71135 

109,980980^10,5 1920  169,992  190  10,71844 

2'°j9^98  1 361110,52378 
30^,981737  10,52837 
40,9,982109  10,53305 

507,982477110,5 3 776J  50*9,993  127  10,74635 

74  07,98284210,5425080  09,993351  10,75368 


9*99*430  10,72504 
3  0I9, 992666 10,73203 
409,992898110,73915 


i019*983202  10,54729 
207,983558  10,55213' 


3°;9*9839io 
409,984259 
9,984603 
0,984943 
9,985280 


5° 
75  o 
10 
20 


307,985942 


'I 

409,996266 
9*986587 


50 

76  o 
10 
20 
3° 
4° 
50 

77  0 
10 

20 

3° 


10,55701 

10,56194 

10,56692 


10 

20 

3° 

40 

5° 


9,985613 10,58216 


10,5719581  o 
10,57703  10 

20 

3° 

40 

5° 


10,58534 
10,59258 
•10,59788 
9*98690410,6032382  O 

10 


9599378976,76870 
9*994003110,77639 
9,994212  10,78422 
9,9944t8  10,79218 
9,99462o|io,  80029 
9,994818  10,80854 


40 


9,987217(10,60864 
9*987526(10,6 141 1  20 

9,987852110,61965  30 

9,988133110,62524  40 

9,98843  oj  1 0,63  09 1|  5c] 

95988724' 10,63664 83  09,996751 
9,989014  10, 64243]  10  9,996904 

10,64830;  209,997053 

i°,654z8j  309,99719c. 

io,66o26j  4019,997341 
10,66635!  5019,99748c 


9598929  9 
9598958 
9*989860 
50  9*990i34 


9*993  57 2 


10,761 13 


9*995012 

9,995203 

9*995390 

9*995573 

9,995753 

9*9959*8 

9*996100 

9*996269 

9*996433 

9*996594 


10,01694 
10,82550 
10,83423 
10,843 12 
10,85220 
10,86146 
10,87091 
10,88057 
10,89644 


3° 

40 

5° 
85  o 

10 

20 


Sines. 


Tang. 


84  o 

10 

20  9*997873  11*00338 
9*99799611*01642 
9,998106 1 1,02987 
9*998232 
9*998344 
9,998453 
9,998558 
3°j  9*9986 59 
4°j  9*998757 
5°,  9*998851 

86  o  9,998941 
TOj  9*999027 
*°,  9*999110 
3°|  9*999189 
4°  9*999*65 
5°  9*999336jn**57o8 

87  °,  9*999404 1 1,28060 
10  9*9994^9 


9,997614(10,97838 
9*99773*  I0*99070 


ii,°4373 

1 1,05893 
1 1,07284! 
11,08815 
11,10402 
1 1,12047 

1 1-I5757 
11.15531S 

I  1,17390 
II,I9326‘ 
1 1,2  I351 

11,2  3  47  5 


*°  9*999 5*9 
3°j  9*999586 
4°|  9*999640 
5°,  9.999689 
88  o.  9,999735 

i°,  9*999778 


20,  9,999816  11,53615 


3°r  9*999851 
4°i  9*999882 


ii,3°54 

11,33 184 
11,35991 
1 1,38990 
1 1,42212 
1 1,45692 

1  **49473 


11,58193 
1 1,633 10 


10,90053!  50;  9,9999 10!  1 1,691 12 

10,9108689  Oj  9,99993411 1,77508 


10,92142 

10,93225 

10,943  34 
to, 95472 
10,96639 


l8j  9*999954 
*°j  9*99997! 
3°,  9*999983 
4°,  9*999993 
5°j  9*999998 
90  0  10,000000 


1 1,83726 

1  I*934I9 

12,055114 

12*23524 

12,5362 

Infinite. 
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CHAP.  II. 


The  Explanation  and  Ufe  of  the  Table  of 

Logarithms. 


H  E  Table  of  Logarithms  following  confifteth  of  two  Rows 
or  Columns,  the  firft  of  which,  (namely  that  towards  the 
left  Hand,  having  the  word  Num.  at  the  Head  thereof)  containeth 
ail  abfolute  Numbers  increafing  by  an  Unit,  from  i  to  1000. 

In  the  other  Columns  are  placed  the  Logarithms  of  thofe  abfo¬ 
lute  Numbers.  ,  _  ,  _  _  ,  , 

By  this  Table  the  Logarithm  of  any  abfolute  Number  under 

ioco  may  be  readily  found:  Or  if  any  Logarithm,  whofe  abfo- 
folute  Number  exceedeth  not  icoo,be  given,  this  Table  will  plain¬ 
ly  difcover  what  abfolute  Number  anfwereth  thereunto.  The  Ufe 
of  this  Table  will  appear  by  the  Propofitions  following. 


PROP.  I. 


A  Number  being  given,  to  find  the  Logarithm 

thereoj . 


r  E  T  it  be  required  to  find  out  the  Logarithm  of  223.  Firft 
L  feek  223  in  the  firft  Column  of  the  Table,  under  the  word 
Num.  and  againft  it,  in  the  fecond  Column,  you  {hall  find  2,348305, 

which  is  the  Logarithm  thereof. 

Alfo,  let  it  be  required  to  find  the  Logarithm  of  629:  It  you 
feek  629  in  the  firft  Column,  againft  it,  in  the  fecond,  you  lha 
find  2,798651,  which  is  the  Logarithm  thereof. 


AiHii  &  A  A  &  A  A-  f 

^  \  if*  <0*  ^ 


PROP.  II. 

I 

A  Logarithm  being  given ,  how  to  find  the  ab¬ 
folute  Number  thereunto  belonging. 

LET  2  731  <89,  be  a  Logarithm  given,  whole  abfolute  Number 
you  may  require.  You  mult  firft  feek  this  Number  in  the 
fecond  Column  of  the  Table,  under  the  word  Logarithm,  againft 
which  you  fhall  find  539,  which  is  the  abfolute  Number  anfwertng 

to  that  Logarithm. 

e  But  in  this  Table,  as  in  the  Table  of  Sines,  if  you  cannot  find 
the  direft  Logarithm  which  you  look  for  in  the  Table,  you 
mull  take  the  neareft  thereunto. 
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The  Table  of  Logarithms. 


Num.  i  Logarith. 

I  Num. 

Logarith. 

Num. 

Logarith. 

1 

2 

0,000000' 

0,301030 

51 

52 

I,7°757° 

1,71600^ 

1 

.  1 

IOT 

102 

\  1 

2,004321 

2,008600 

5  I 

0,477121 

* 

53 

1)724276 

!°3 

2,012837 

4 

0, 601060 

54 

I>732394 

105 

2,017033 

5  ! 0,698970 

55 

1,740363 

106 

2,021 189 

6  '0,7781 5  1 

5* 

1,748188 

104 

2,025306 

*7 

^  /  ; 

0,845098 

57 

*>755875 

107 

2,029384 

8  t 

0,903090 

58 

1,763428 

108 

2,033424 

9 

0,954242 

59 

1,770852 

109 

2,037426 

10 

1,000000 

60 

1,778151 

no 

2,041393 

11 

1,041393 

61 

1,78555° 

III 

2,°45323 

12 

1,079181 

62 

L792392 

112 

2,049218 

IS 

J,1 13943 

6.3 

L799341 

U3 

2,063078 

14 

1,14(5128 

64 

1,806180 

1 14 

2,056095 

15 

1,1^6091 

^5 

1,812913 

115 

2,060698 

16 

1,204120 

66 

1,819544 

1 1  <5 

2,064458 

*7 

1,230449 

/ 

67 

1,826075 

117 

2,068186 

18 

1,255272 

68 

1,832509 

-  ( 

118 

2,071882 

19 

Ii278754 

69 

1,838849 

5 

11 9 

2, 075547 

20 

1,30103 

!  ' 

70 

1,845098 

120 

2,079181 

21 

1,322219 

71 

1,851258 

121 

2,082785 

22 

1,342423 

72 

Ij857332 

122 

2,086359 

25 

1,3(51728 

73 

1,863323 

1 2  3 

2,089905 

24 

1,38021 1 

74 

1,869232 

I24 

2,093422 

25 

1  >39794° 

75 

1,875061 

‘  \ 

125 

2,096910 

26 

I’4I4973 

76 

1,880814 

126 

2,100371 

2  7 

i>43i3<55. 

77 

1,886491 

I27 

2,103804 

28 

1,447158 

78 

1,892095 

128 

2,107209 

29 

1,4(52398 

79 

1,897267 

129 

2,  i  10589 

3° 

1,477121 

80 

1,903689 

I3° 

2,113943 

3i 

1,491362 

8l  ' 

1,908485 

t 

I3I 

2,117271 

I,5°5I5° 

1  82 

1,913814 

132 

2,120774 

•>  ^ 

1,518514 

85 

84 

1,919078 

- 

*3* 

2,123852 

;  34 

L53H79 

1,924279 

J34 

2,127105 

|  3  5 

1,544068 

B5 

1,929419 

J3  5 

2,i3°334 

36 

1,556302 

86 

1,934498 

136 

2,I  3  3  5  39 

i  37 

1,568202 

87 

L9395I9 

*37 

1,136721 

j8 

i>579783 

88 

1,944483 

138 

|  2^39879 

39 

1,591065' 

89 

1,949390 

■\ 

*39 

j  2,143015 

40 

1,602060 

90 

1,954242 

140 

|  2,146128 

I  41 

1,612784 

91 

1,959041 

!4I 

j  2,149219 

42 

1,623249 

92 

1,963788 

2,152288 

43 

1,633468 

93 

1,968483 

!43 

2»i553  36 

44 

L^43453 

94 

1,973 128 

T44 

j  2,158362 

45 

1,653212 

95 

W7724 

J45 

]  2,161368 

46 

1,662758 

96 

1,982271 

146 

I  2,164352, 

47 

1,672098 

■  97 

1,986772 

*47 

:  2,167317 

j  48 

1,681241 

98 

1,991226 

148 

!  2,170262 

49 

1,690196 

99 

*>995^35 

149 

;  2,173  l86 

50 

1,608070 

I 

7  ,nnor>oo 

t  <r> 

■  ^  “  *7  '•x  t 

68  TRIGONOMETRY.  Lib.  III. 

.  !f..  /A.  .% 1  *4  *  •  /  . 

/  '  / 

*  •* 

«;  * 

The  Table  of  Logarithms. 


Num. 

* 

Logarithm  | 

Num.  Logaarith. 

Num.  | 

Logarith. 

353 

2^78977 

T 

1. 

10 1  i 

2,303196 

251 

2,399674 

352 

2,181844 

1  •  -  ' 

202 

2>3°55  5  I 

252 

2,401401 

i53 

2,184691 

...  ■ 

203 

2,307496 

253 

2,303  103 

1 54  ! 

2,187521 

204 

2,309630 

2  54 

2,404834 

355  i 

2,190332 

205  j 

2’3  1  37  54 

255  i 

2,406540 

lw\ 

2,i93I25’ 

206  1 

1,313867 

256 

2,408239 

m  i 

1,195899* 

267  12,315970 

257 

2,409933 

158  | 

2,198657 

208  ) 

2,3 18063 

258 

2,41 1619 

15P  1 

2,201397 

209  j 

2,2 10146 

249 

2,4 1 3  299 

160 

2,204119 

216 

2,322219 

260 

M34973 

161 

2,206826 

in 

2,324282 

2  5 1 

2,416641 

162 

2,209515 

212 

2,326336 

262 

2,418301 

163 

1,2 12 187 

2I3 

2,3z8379 

263 

M39956 

164 

2,2 14844 

ZI4 

2>33°434 

s 

264 

2,421604 

1  <55 

2,217484 

ZI5 

2,332458 

265 

2,423246 

166 ! 

2,220108 

216 

2>  3  34454 

266 

2,424882 

167 

2,222716 

2 1 6 

2,336459 

267 

2,42641 1 

l"  168 

2,225309 

218 

2,338456 

* 

268 

2,428135 

169 

2,227887 

2 19 

2,340444 

269 

2’429752 

.  I7° 

2,230449 

220 

2,342227 

270 

2,431364 

I71 

2,232996 

221 

3>344392 

• 

271 

2,43  2969 

172 

i,2-3  5  528 

222 

2>34^3  53 

272 

2,434569 

1  /r 

173 

2,238046- 

223 

z, 348305 

‘ 

273 

2,436163 

x74 

2,240549 

224 

2,350248 

274 

2,43775 3 

175 

2,243038 

225 

2,352183 

275 

M49333 

1  1 7  6 

2-5245  5 1 3" 

226 

2,3  54108 

** 

276 

2,440999 

.  3  77 

2,247973' 

227 

2,3  56026 

277 

M42479 

5  178 

2,250420' 

228 

2>357935 

"  <4 

278 

2»444°45 

J  ' 

1  179 

2,252853 

229 

2,359835 

279 

2445604 

iL 

2,255273 

230 

2,361728 

280 

2’44735° 

181 

2,25767  9 

z3 1 

2,363612 

281 

2,448706 

1  382 

2,260071 

232 

2,365488 

•  282 

2,450249 

1 8  5 

2,262451 

233 

2,367356 

283 

2,45 1786 

1  i84 

2,2648 18 

z34 

2,3692  1 6 

284 

^,5  5  3  3  18 

185 

2,267172 

z3  5 

2,371068 

285 

2,454845 

j  186 

2,2695 1 3 

236 

2,372912 

286 

2,456365 

1  187 

2,271842 

z37 

2, 374748 

287 

2,459889 

188 

1,274158 

238 

2,37^577 

288 

2,459392- 

1851 

2,276462 

239 

2,378398 

289 

2,460898 

190 

2,278754 

240 

M 

V* 

L/J 

)  OC 
O 

►H 

290 

2,365393 

[  *93 

2,281083 

241 

2,382017 

291 

2,463893 

I  192 

2,283301 

242 

2,383815 

292 

2,462398 

1  393 

2,285557 

z43 

2,3856061 

293 

2,466868 

5  194 

2,287802 

2  44 

2,387389 

294 

2,468347 

1  S  1 

1  *95 

2,290035 

245 

2,389166 

205 

2,469822 

2,29225  6 

246 

I  2,390935 

296 

2,471292 

1  197 

2,294466 

247 

2,392697 

297 

2,472756 

*  198 

2,296665 

248 

2i394452 

298 

2,4742 16 

|  399 

2,298853 

249 

3,396199 

259 

1 

2,47567! 

J  20C 

2,301029 

5-^* — 1  T-y: — 

- 

250 

2,39794° 

_  _ 3 oc 

2,477121 
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Num.  j 

Logarith. 

Num . 

Logarithm 

Num . 

Logarith. 

201  S  2,478566 

351 

2,545307 

401 

2,603  144 

302 

2,480007 

352 

2,54*543 

4°9 

2,604226 

3°3 

2,481443 

353 

*>547775 

403 

2,605305 

3°4 

2,482874 

354 

2,549003 

4°4 

2,606381 

3°5 

2,484295? 

355 

2,5.50228 

4°  5 

2, *0745  5 

306 

2,485721 

35* 

2,551449 

406 

2,608526 

3°7 

2,487138 

357 

2,552  558 

4°7 

2,609594 

308  ; 

2,488551 

1 

358 

2,553883 

408  2,610660 

Sop; 

2,4855958 

359 

2,555094 

4°9 

2, 611723 

3 10  | 

2,4913^2 

350 

2,55*303 

410 

2,612784 

3 1 1 ! 

2,492750 

3*1 

2,557507 

41 1 

2,613842 

3 12 

M94M5 

352 

2,558709 

412 

2,614897 

3i3 

M95544 

3*3 

2,559907 

4J3 

2,615950 

3*4 

2,495929 

3«4 

2,561 101 

4J4 

2,617000 

3*5 

2,4983 1 1 

3*5 

2,562293 

4*5 

2,618048 

316 

2,499587 

355 

2,56348 1 

416 

2,619093 

3X7 

2,501059 

3«7 

2,564666 

4*7 

2,620136 

3l8 

2,502427 

358 

2,565848 

418 

2,62 1 176 

3*9 

2,503791 

3*9 

2,567026 

4*9 

2,6222 14 

320 

2,505149 

370 

2,568202 

420 

2,623  249. 

321 

2,505505 

3*1 

2,5*9374 

421 

2,624282 

322, 

2,507855 

372 

2,570543 

422 

2,6253 12 

323 

2,509203 

373 

2,57I7°9 

423 

2,626340 

324 

2,510545 

374 

2,572872 

424 

2,627366 

325 

2,511883 

375 

2,57403 1 

425 

2,628389 

326 

2,5 13218 

37« 

2,575 188 

426 

2,629409 

327 

i,5T4548 

377 

2>57*34r 

427 

2,630428 

328 

2,5^874 

378 

2,577492 

428 

2,63  1444 

329 

2,517195 

379 

2,578*39 

429 

2, *32457 

33° 

2,518514 

380 

2,579784 

430 

2,633468 

33 1 

2,5 19828 

38, 

2,580925 

43 1 

2, *34477 

332 

2,521 1 3^8 

382 

2,582063 

432 

2,635484 

333 

2, 5 2  2444 

383 

2^>  5 8  3  199 

433 

2,636488 

334 

2,52374<* 

384 

2’58433  1 

434 

2,647489 

335 

2,525045 

3*5 

2,5  84461 

43  5 

2,638488 

33* 

2>52*33  9 

385 

2,586587 

43* 

2,53948* 

337 

2,527529 

387 

2,58771 1 

437 

2,640481 

358 

2,52891 5 

388 

2,588832 

438 

2,*4T475 

339 

2,53oi99 

380 

2,589949 

439 

2*642465 

34° 

2,53  T479 

390 

2,591065 

44° 

2, *4345  3 

341 

1  2,53  27  54 

39i 

2,592177*. 

44 1 

2,*44439 

342 

j  2,534025 

392 

2,593286 

442 

2,645422 

343 

2,535294 

393 

2,594393 

443 

1,646404 

344 

2,535558 

394 

2,595496 

1 

444 

2j*47383 

345 

2>5378i9 

395 

2,59*597 

445 

2,648360 

34* 

2,539075 

39* 

2>  597*9  5 

44* 

2j*49335 

347 

2,540329 

1 

397 

2,59879° 

447 

2,650308 

548 

2,54^79 

398 

2,599883 

t 

44  8 

2,65 1278 

|  349 

2,542825 

390 

2,600973 

449 

2,652246 

i  350 

2,544058 

400 

1 2,602059 

\ 

f 

450 

2,653213 

T 
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Num. 

Logarith. 

. Num . 

Logaarith. 

\lSTum 

Logarith. 

451 

2,654i77 

\ 

501 

2,699838 

551 

2,741 152 

452 

2,655158 

502 

2,700704 

552 

2,74x439 

455 

2,656098 

503 

2,701568 

553 

2,742725  ' 

454 

2,657056 

5°4 

2,602430 

554 

2,743509 

455 

2,65801 1 

5°5 

2,703291 

555 

2,744293 

456 

2,65  8^^  < 

506 

2,  041  5 1 

556 

2,745075 

457 

L659916  ■, 

507 

2,705008 

557 

2,745855 

458 

2,660865 

5'o8 

2,705864 

558 

2,73**34 

459 

2,661813 

509 

2,706718 

559 

2,7474 12 

460 

2,662758 

510 

2,70757° 

560 

2,748188 

461 

2,663701 

5ii 

;  2,  0842 1 

561 

2,7489*3 

4  62 

2,664642 

512 

2,709269 

562 

2,749736 

4^3 

1,665581 

5i5 

2,7101 17 

563 

2,750508 

4*4 

2,6665 18 

1 

5H 

2,710963 

564 

2,75 127 9 

4^5 

2,667455 

5i5 

;  2,71 1807 

5*5 

2,752048 

456 

2,668386 

516 

2,712649 

566 

2,7528 16 

467 

2,669547 

5i7 

2,715491 

5  67 

2,753583 

3  68 

2,670246 

5 1 8 

2,7x4529 

568 

2,754348 

4  69 

2,67075 

5J9 

2,715  167 

5*9 

2,755 1 12 

47° 

2,672098 

520 

2,716003 

570 

2,755875 

47 1 

2,673021 

• 

521 

2,716838 

5  71 

2,756636 

472 

2,673942 

522 

2,717671 

572 

2,75739* 

475' 

2,674861 

525 

O 

V"s 

OO 

HH 

r- 

- 

rl 

573 

2,758155 

474 

2,675778 

524 

2,7I935  1 

574 

2,785912 

475 

2,676694 

525 

2,720159 

575 

2,7599*8 

476 

2,677607 

526 

2,720986 

57* 

2,760422 

477 

2,6785 18 

527 

2,62-181  X 

•577 

2,75  x  176 

47  8 

2,679428 

528 

2,722634 

578 

2,761928 

479 

2,6803  56 

5  29 

2,725456 

5  79 

2,762679 

480 

2,681241 

55° 

2,724276 

580 

2,763428 

481 

2,682145 

55i 

2,725095 

581 

3,7*417* 

482 

2,683047 

552 

2,725912 

582 

2,764923 

485 

2,683947 

555 

2,726727 

585 

2,765669 

.484 

2,684845 

554 

2,727541 

584 

2,766413 

485 

2,685742 

555 

2,728554 

585 

2,767156 

486 

2,686636 

55* 

2,729165 

586 

2,7*7898 

487 

2*687529 

557 

2,729974 

587 

2,768638 

488 

2,688419 

558 

2,730782 

588 

2,7*9377 

489 

2,689309 

559 

2,75x589 

589 

2,7701 15 

490 

2,690 196 

54° 

2,752394 

59° 

2,770852 

491 

2,69x08 1 

541 

2,733x97 

591 

2,77x587 

492 

2,691965 

542 

2>75  5  999 

592 

2,7723  22 

.495 

2,692847 

545 

2,734799 

593 

2,873055 

494 

2,693727' 

544 

2-73  5  599 

594 

2,77378* 

495 

2,694605 

* 

545 

2,736397 

5°5 

Ij7745  T7 

496 

2,695482 

>  • 

546 

2,737x92 

59* 

2,77524* 

497 

2,6963  56 

547 

2,737987 

597 

2>775974 

498 

2,697229 

548 

2,73878 1 

598 

2,776701 

499  ' 

2,698101 

549 

2’739572  | 

589 

2,777427 

500 

2,698970 

55° 

2,740363 

6co 

2,778x51 
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j/Vitm.  ■  Logarith. 


601 

602 

603 
6  04 
<505 

606 

607 
608 ; 


z>\ 

1, ' 

2>; 

2, ' 


did  2,78958: 


d  17  2 


—  ■*  /  i 

d2i  2,793092 
d22  2,793791 
d2  3  2,794488 
624  1,795185 
d2  5  2,795880 

d2d  2,79d574 

627  2,797208 
d28  2,797959 
d29  2,798d5I 
d3o  2,799341 

63 1  2,800029 

632  2,800717 
d33  2,801404 
d34  2,802080 
d35  2,802773 
d3d  2,803457 
d)7  ^804139  | 
<^3 8  2,80482  i  j 
d39 '2,805501  ' 

640  2,806179 

641  2,806558 

642  2,80753 5 

643  2,8082 1 1 
d44  2,808886 

645  2.809559 

646  2,8 102 3  3 

647  2,8 10904 

648  2,8 1 1 575 
649.2,81-2245 
65013*, 8 12914 


Nttm. 

|  Logarithm 

\ 

65 1 

2.813581 

5 

652 

2,814248 

7 

^53 

2,814913 

7 

654 

2)815578 

) 

655 

2,8 16241 

3 

656 

2)8  16904 

? 

657 

2,817565 

1- 

658 

2,81822  6 

7 

659 

2,818885 

> 

ddo 

2.819543 

66 1 

2,820201 

[ 

662 

2,820858 

>  «  663 

2,801 5  14 

1-  664 

2,822168 

65, 

2,822822 

666 

2.823474 

667 

2.824126 

668 

2.824776 

669 

2.825426 

670 

2.826075 

671 

2.826723 

672 

2.827369 

> 

673 

2.82801 5 

674 

2.828659 

675 

2.829304 

676 

0,829947 

677- 

2,830589 

1 

678 

2,83 1229 

679 

2,83  1869 

j 

680' 

2,832509 

1 

,  68 1 

2,83  3^.7 

|  ! 

682 

2,833784 

v  : 

;  ' 

683 

2,83442 1 

684 

2,83  5056 

i  ! 

685 

2,83  5691 

1 

686 

2,836324 

i 

1 

687 

2,836957 

j 

688 

2,837588 

689 

2,8382 19 

! 

1 

690 

2,838849 

! 

691 

2,839478 

692 

2,840106 

693 

2,84073  3 

694 

2,841359 

695 

2,841985 

696 

2,842609 

697  f 

2,843  23  3 

• 

698) 

2,843855 

I 

699 

2,844477 

j 

700 

2,845098 

Num. 

Logarith. 

701 

2.845718 

702 

2,8463  37 

7°3 

2,846955 

7°5 

2,847573 

706 

2,848189 

7°4 

2,848805 

707 

2,84.9419 

708 

2,85003  3 

7  °9 

2,850646 

710 

2,85  1258 

711 

2,85  1869 

71Z 

2,852479  £ 

-7ll 

2.853089  I 

7  r4 

2.853698 

7*5 

2,854306 

716 

2, 854913 

717 

2 , 8  5  5 5  19 

718 

2,856124 

7T9 

2,856729 

720 

2,8573  3 2 

721 

2,85793} 

722 

2,858537 

723 

2,859138 

724 

2,859739 

725 

2,8603  3  8 

726 

2,860937 

727 

2,861534 

728 

2, 8621 3  r 

729 

2,862728 

730 

2,863323 

73 1 

2,863917  | 

732 

2,86451*  j 

733 

2,865 104 

734 

2,865696 

735 

2,866287 

736 

2,866878 

737 

2,867467 

73s! 

2,868056 

739 

2,868643  I 

740 

2,869232  P 

74 1 

2,8698l8 

742 

2,8704.04 

743 

2,870989 

744 

2’87i573 

745 

2,872156 

746. 

2,872759 

747 

2,873321 

748 

2,873902 

749 

2,874482 

7<?©' 

2,876  06  r 

72 


TRIGONOMETRY.  Lib.  III. 


»  f  4 

The  Table  of  Logarithms. 


Ntm.  i 

Logarith. 

l')1  ' 

1,875639 

752 

1,876218 

753 

l87<5795  . 

654 

2,877371  . 

755 

2>J77947 

756 

2,878522 

757 

2,879096 

758 

2,879669 

755? 

2,880242 

760 

2,880814 

761 

2,881385 

762 

2,881955 

763 

2,882525 

754 

2,883093 

765 

2,883661 

766 

2,884229 

767 

2,884795 

768 

2,885361 

769 

2,885926 

770 

2,886491 

771 

2,887054 

772 

2,887617 

773 

2,888179 

775 

2,888741 

775 

2,889302 

776 

2,889862 

777 

2,890421 

778 

2,890979 

779 

2,89153/ 

780 

2,892095 

781 

2  892651 

782 

2,893207 

783 

2,893762. 

724 

2,894316 

725 

2,894869 

786 

2,895423 

787 

2,895975 

788 

2,896526 

78? 

2,897077 

790 

2,897627 

791 

2,898176 

792 

2,898725 

693 

2,899273 

794 

2,89982 1 

795 

2,900367 

796 

2,9009 1 3 

191 

9,901458 

798 

2,902003 

199 

2,902547 

800 

2,903089 

Nam. 

Logarithm 

801 

2,903633 

802 

2,904174 

023 

2,904716 

804 

2,905256 

805 

2,905796 

206 

2,906335 

807 

2,906874 

808 

2,90740 

809 

2  907949 

810 

2,908485 

811 

2,90902  1 

812 

2  909556 

813 

2,910051 

814 

2,910624 

1 15 

2.911158 

816 

2,91 1690 

817 

2.912222 

81S 

x  912773 

819 

913284 

8  2e 

2,913814 

821 

2,914343 

822 

2,914872 

823 

2,915399 

824 

2,915927 

825 

>,916454 

I  826 

2  916980 

827 

2,917506 

828 

2,918030 

829 

2,9l85>5 

830 

1,919078 

831 

2,919602 

83  I 

2,920123 

833 

2,920645 

834 

2,921  162 

835 

2,92 1 686 

836 

2,922206 

837 

2,922725 

838 

2,923244 

839 

2,923762 

840 

2.924279 

84I 

2,924-96 

842 

2,925312 

843 

2,925825 

844 

2,926342 

845 

2,926857 

846 

2,92737° 

847 

2,927883 

848 

2,928396 

1  849 

2,928908 

1  S50 

2,9294I9 

Num. 

Logarith. 

851 

2,929929 

852 

2-935439 

853 

2,930949 

854 

2,931458 

855 

2,931966 

856 

2,932474 

857 

2,932981 

858 

2,933487 

859 

2,933993 

8ooi 

2.934498' 

861 

2,935003 

862 

2,935507 

803  j 

2  936011 

864 

2,9365H 

865 

2,937oi6 

866 

2,937518 

867 

2,938019 

868 

2,938519 

869 

2,939019 

870 

2,939519 

871 

2,940018 

872 

2,940516 

873 

2,941014 

874 

2,941511 

375 

2,942008 

876 

2,942504 

877 

2,942999 

878 

2-943495 

979 

2,943989 

880 

2,944483 

881 

2,944976 

882 

2, 945  46  8 

883 

2,945961 

884 

2. 94645  2 

885 

2  946943 

886 

2,947434 

887 

2,947924 

2,948415 

88S 

889 

2 

890 

2,949390 

S91 

2.9498/8 

,  892 

2.950365 

89, 

2,950851 

894 

2.951338 

895 

2,95:823 

890 

,952308 

897 

2952792 

*  898 

2.953276 

899 

2  953759 

900 

>,">54713 
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JVurri. 

Logans  to. 

j  Nam. 

Logarith. 

Nmn. 

Logarith:, 

901 

2.954725 

9  35 

2,970812 

968 

2,985875! 

902 

2,955207 

936 

2,971276 

969 

2,986324! 

90  3 

2,955688 

237 

2,971739 

970 

2,986772 

9°4 

2,95616  5 

938 

2,972203 

97 1 

2,987219 

\  905 

2,9566*40 

939 

2,972666 

972 

2,987666 

906 

2, 957^8 

940 

2,973128 

973 

2,987113 

907 

2.957607 

941 

2,973589 

974 

2,988559 

9Db 

2,958086 

942 

2, 974050 

975 

2,989005 

9°9 

2,958564 

943 

2,974512 

• 

976  2,989449' 

910 

2,959041 

944 

2  >9749 7  2 

977 

2,989895] 

9 11 

2,959518 

945 

2,975432 

978 

2,990339! 

912 

2,959995 

946 

2,97589! 

979 

:2>99°783s 

913 

2,960471 

947 

2  >9763  49 

980 

'2,991226! 

914 

2,960946 

948  2,976808 

981 

'2,991669 

9 15 

2,96142  I 

949 

2,977266 

982 

!  2, 992HI 

916 

2,961895 

950 

2,977724 

983 

12,992554 

917 

2,962369 

95 1 

2,978181 

984 

2>992995 

918 

2,962842 

952 

2,978637 

985 

2,993436 

919 

,259633I5 

953 

2, 979°93 

986 

2,993877 

920 

2,963788 

954 

2,979548 

987 

2>9943i7 

921 

2,964259 

955 

2,980003 

988 

2,994756' 

922 

2,964731 

956 

2,980458 

989 

2,995196 

923 

2,965202 

' 

957 

2,980912 

990 

2,995635 

924 

2,965672 

1 

358 

2,981366 

991 

2,996074  - 

925 

2,966142 

959 

2,981819 

992 

2,996512 

926 

2, 9666U 

960 

2,982271 

993 

2,996949 

927 

2,967079 

.  961 

2,982723 

994 

2,997386' 

928 

2,967548 

962 

2,983175 

995 

2,997823 

929 

2,9666  II 

963 

2,983626 

996 

2,998259 

930 

2,968483 

964 

2,984077 

997 

2,998695 

93i 

2,968949 

965 

2,984527 

998 

2,999133 

932 

2969416 

966 

2>9§4977 

999 

2,999565 

933 

2,969882 

967 

2,98542.6 

1000 

3,000000 

S3-j| 

2,9703+7 

1 

.) 

c  H  A  p. 


i 
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CHAP.  HI- 


The  Ufe  of  the  Tables  of  Sines,  Tangents , 
and  Logarithms,  in  the  ref  hiving  of  plain 
Triangles. 

•i  '*  1 .  1  .  *  \  y 

T3  Efore  I  come  to  (hew  how  the  Quantity  of  the  fides  and  an- 
13  cries  of  any  Triangle  may  be  found,  by  help  of  the  former 
Tabfes  it  will  be  convenient,  firft,  to  deliver  tiiefe  following  Con- 
fiderations  and  Theorems,  as  NecelTaries  thereunto. 

i.  A  Triangle  is  a  figure  confiding  of  three  lides,  and  three  angles,  , 

aS  2.BAny('t’w?Mis  of  a  Triangle  are  called  the  (ides  of  the  angle 
comprehended  by  them ;  as  the  fides  C  B  and  A  b  are  the  fide* 
containing  the  angle  C  d  A.  .  c  «  r  r,. 

а.  The  meafure  of  an  Angle  is  the  Quantity  or  an  arch  of  a  Cir- 
cle’defcribed  on  the  angular  Point,  and  cutting  both  tne  contain¬ 
ing  lides  of  the  fame  angle  •,  as  in  the  Triangle  Aht 

the  arch  C  B  is  the  meafure  of  the  angle  at  A ,  the  arch  K  D 
the  meafure  of  the  angle  at  the  E ,  and  the  arch  1  G  is  the  mea¬ 
fure  of  the  angle  at  H.  Each  of  thefe  arches  are  defenbed  on  the 
angular  Points  A,  H,  E,  and  cut  the  containing  tides  thereof. 
a  A  Degree  is  the  360th  part  of  any  Circle  :  Therefore 
5*.  A  Semi-circle  containeth  180  Degrees :  And, 

б.  A  Ouadrant  containeth  90  Degrees. 

7.  TlreTomplement  of  an  Angle  lefs  than  a  Quadrant,  is  fo  much 
as  that  Angle  wanteth  of  90  Degrees  :  As  if  the  Angle  HA  L 
fhould  contain  50  Degrees,  the  Complement  thereof  would  be  40 
Degrees  *,  For  if  you  take  50  from  90,  there  will  remain  40. 

8.  The  fupplement  of  an  Angle  to  a  Semi-circle,  isfthe  remain¬ 
der  thereof  to  '180  Degrees. 

o.  An  Angle  is  either  Right,  Acute,  or  Obtuie.  ^ 

ic.  A  Right  angle  is  that  whofe  meafure  is  a  v-Lusdrant. 

11.  An  Acute  angle  is  lefs  than  a  Right-aug^. 

12.  An  Obtuje  angle  is  greater  than  a  Right-angtle. 

12  A  Triangle  is  either  Right-angled  or  Oblique-angled. 
xL  A  Rightangled  Triangle  is  that  which  hath  one, right-angle 
for  an  angle  containing  juft  90  Degrees)  •,  as  the  1  mngle  (fig.  2.J 
A  H  E  is  right-angled  at  E,  the  angle  at  E  being  90  Degrees. 

1,  In  every  right-angled  Triangle,  that  hue  which  fubtendeth 
for  lieth  oppofite  to)  the  right-angle,  is  called  the  Hypotenufal : 
And  of  the  other  two  fides,  the  one  is  called  Perpendicular ,  and 
the  other  the  Bafe,  at  pleafure  j  but  mod  commonly  the  {hotter  is 
called  the  Perpendicular ,  and  the  longer  is  called  the  Bafe,  bo 
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in  the  former  Triangle ,  the  fide  A  H  is  the  Hypotenufal  IiE  the 
Bafe ,  and  A  E  the  Perpendicular. 

16.  In  every  right-angled  Triangle,  if  you  have  one  of  the  acute 
angles  given,  the  other  is  alfo  given,  it  being  the  complement 
thereof  to  90  Degrees.  And  in  the  Triangle  A  H  E,  funpofe  there 
were  given  the  Angle  A  H  E  40  Degrees,  then  by  confequence  the 

Angle  HAE  mu  ft  be  50  Degrees,  which  is  the  complement  of 
the  other  to  90  Degrees, 

17.  the  three  Angles  of  any  right-lined  Triangle  whatfoever 
are  equal  to  two  right-angles,  or  to  180  Degrees  j  fo  that  if  in  any 
right-lined  Triangle  you  have  any  two  of  the  Angles  given  you 

have  the  third  angle  alfo  given,  it  being  the  Supplement  of  the 
other  two  to  80  Degrees. 

S,°  Ln  A‘S  Tria,nSle  ABC  (fig-  30  if  there  were  given  the 
angle  B  A  C  30  degrees,  and  the  Angle  ACB,  130  degrees, 
1  lay,  by  conlequence,  there  is  alfo  given  the  third  Angle  ABC 
20  degrees,  it  being  the  Supplement  of  the  other  two  to  80  deO 
For,  the  two  given  Angles,  A  30  and  C  130  degrees,  being  ad- 
aed  together,  make  160  deg.  which  being  taken  from  i8o'  de^ 
there  remain  20  deg.  the  quantity  of  the  third  Angle  A  B  C. 

18.  Iri  all  plain  Triangles  whatfoever,  the  tides  are  in  propor¬ 
tion  one  to  another,  as  the  Sines  of  the  Angles  oppofite  to  thofe 
(ides.  So  in  the  Triangle  A  B  C.  the  Sine  of  the  Angle  ACB 

1Su  lnc.fL'dl  Py0P0«wn  to  the  fide  A  B,  which  is  oppofite  to  it  as 
the  Sine  of  the  angle  C  A  B  is  to  the  fide  B  C,  which  is  oppofite 
to  that  angte  ;  or,  as  the  Sine  of  the  Angle  A  B  C,  is  to  the  op?o- 


CHAP.  IV. 

Containing  the  Doclnne  of  the  Dimenfion  (fright- 
lined  Triangles ,  whether  Right  angled ,  or'Oh- 
lique-angled,  and  the  fe  ver al  Cafes  therein  re- 
folved  both  by  Tables,  and  alfo  by  Lines  of 
Artificial  Numbers,  Sines,  and  Tangents. 


HATnCn.dTkre!0i?S  Chapters  of  this  Book,  explained  and! 

alfo  A  dAe  Ufe  Tables  °f  and  Logarithms,  and 

tion  Af!iv'ered^,lvers  necefary  Theorems  relating  to  the  menfura- 
.  P  ain.  riangles,  I  come  now  to  fliew  how  a  plain  Triangle 

,  rdm'6  t"  • °  Ve^  ’  * lat  IS’  By  having  any  three  of  the  fix  parts  of 
a  plain  I  nangle  given,  to  find  a  fourth,  both  by  the  Tables  of 

/  Sines 


■  } 

/ 
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S  and  S^V,  on  the  Index  of  your  Tabic  ,  fo  that  when 
vour  Tables  are  not  ready  at  Hand,  you  may  make  ufe  o.  thefe 
Lines  which  will  fufficicntly  fupply  the  want  of  them,  as  I  be- 

fore  intimated. 

S  In  all  the  Cafes  following  I  have  made  ufe  but  of  two  Tn- 

f  V?“” 
iilar  are  necelTary y  fo  that  three  parts  bem8  5ran  many  of  thtm, 

•  Th"fe"S|bC.t ".Vi  SSlrf  w“‘ “oiK 

Lift  nces  there  alfo  taught :  So  that  if  the  line  C  A,  m  the  rignt 
DilTmces,  uierL  auu  &  T  Tower  or  Steeple,  and 

angled  Triangle  C  A  B  Cfe  *0  a  1  -  *  m’uft  obrer*e  wilh 

that  you  would  know  the  He  m’eayfure  thc  Diftance  BA  j 

your  inftrument,  the  Angle  C  d  ,  _  ,  *  »  p  fue  uafe  \  g 
l  have  you  tn  the  righted  Tnangl  ABC  J te  B afc  A  f, 
and  the  angk  at  the  Bafe  C  B  A  Then  nyy ou  .  >  re_ 

^^a^thf^ho^Un^J,  £e  it  Tree,  Steeple, 
or  other  Objed. 


Of  Right-angled  plain  Triangles. 


CASE  I. 

In  a  Right-angled  plain  Triangle ,  the  Bafe,  and 
the  Angle  at  the  Bafe,  being  gi  ven,  to  find  the 
‘Perpendicular. 

TN  the  right-angled  Triangle  A B  C  (fig.  O  there  isjventhe 
1  Bafe  thereof,  B  A,  400  Feet,  and  the  Angle  a  the  Bafe  L  b  A, 
3o  deg.  and  tt  is  required  to >  fin 1  the  Perpend.cula  C  A.  r  c  a 
Now,  Becaufe  the  angle  C  B  A  is  given  5o  a^g.  & 

is  alfo  given  60  deg.  it  being  the  complement  of  A  ■  *h“  /  f  ° 
deg.  and  therefore  the  angle  B  C  A  w  60  deg.  1  hen  to  nna 
Perpendicular  C  A,  the  proportion  is. 


As 
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As  the  Sine  of  the  Angle  BCA,  60  degrees,  (which  is)  9,937531 

is  to  the  Logarithm  of  the  Side  BA,  400  Foot,  (which  is)  2,602059 
So  is  the  Sine  of  the  angle  CBA,  30  degrees,  (which  is)  9,698970 

The  Sum  of  the  fecond  and  third  Numbers  added —  12,301029 

The  firft  Number  fubtra&ed  from  the  Sum - *  -  9, 937531 

To  the  Logarithm  of  the  fide  C  A,  (which  is)  2*363498 

The  neared  abfolute  Number  anfwering  to  this  Logarithm  is 
231  ferey  and  that  is  the  length  of  the  fide  C  A,  in  Feet,  which  was 
the  thing  required. 

A  General  Rule. 

tn  all  Proportions  wh at foever,wr ought  by  Sines  Tangents  andTozg- 
Yithmsyomnnft  obferve  this  for  a  general  Ruleyiz.  To  add  the  fecond 
and  third  lumbers  together,  and  from  the  firm  of  the?n  tofubtraU  the 
fir  ft  2s  timber  ^  fo  fall  the  remainder  anfwer  the  Queflion  demand¬ 
ed  as  by  the  former  Work  you  may  perceive ,  where  the  Logarithm 
of  the  fide  B  A  2,602059  (  which  is  the  fecond  Term  or  Lumber) 
zs  added  to  the  Sine  of  the  Angle  CBA  9 ,69897 Q  ()which  is  the 
third  Term  or  Number )  and  from  the  fum  of  them  ( namely ,  from 
12,301.029^  is  fubt tabled  9^37 the  Sine  of  the  Angle  B  C  A* 
which  is  the  fir  ft  Number ,  and  there  remaineth  2,363498,  which  is 
the  Logarithm  of  231  aim  oft  •  and  that  is  the  length  of  the  fide 
required  in  Feet .  .  /  : 

The  fame  manner  of  Work  is  to  be  obferved  in  all  tire  Cafes 
following-,  as  will  plainly  appear. 

*  .  ■  f  J  g 

Howto  perform  the  fame  Work  by  the  Lines 

of  Sines  and  Numbers. 

^  Tliefe  kind  of  Proportions  are  wrought  more  eafily  by  help  of 
the  Lines  of  Artificial  Numbers,  Sines,' and  Tangents,  on  the  In*, 
•dex  of  your  lable,  or  any  other  Scale,  and  exad  eftough  for  any 
ordinary  occaflon.  But  before  we  fhew  how  to  ufe  thefe  Lines, 
it  is  convenient  to  fpeak  of  reading  or  numbering  on  them  y  and 
tirft  on  the  line  of  Numbers.  From  the  Left-hand  to  the  Right- 
hand  are  Divifions  of  the  longer  fort  numbered  1,2,3, 4,  5,  6, 7, 8,  9. 

L  2>  5>  6,7, 8,  9, 1.  So  that  the  Beginning,  End,  and  Middle  are 

numbered  1 :  And  whatfoever  Value"  is  fet  on  the  firft  1,  the  fecond 
or  middlemoft,  is  10  times  fo  much y  and  lad:  1,  an  100  times  for 

.  -  .  •  C  firft  } 

much :  And  whatfoever  Value  is  fet  on  the  )  middle- >  1,  the  fame? 

-Shoft  3 

X  Valu£ 


i 


I 
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Value  is  fet  on  the  numbered  Divifions. immediately  Mowing; 
the  \  iniddlo-l  i.-  That  is,  if  the  firft  i  be  called  one,  then  flail 

the)  3  I  immediately  following  it,  be  called  t^And  if  the 

1  ^  C  »  3  ■ 

firft  i  be  called  10,  then  the  }  3  >  immediately  following  it,  flail 

r  &c.  j 

r  twenty,  1  C 

be  called  S  And  fo  ifthe  firft  i  becalled  too, then  the  ’ 

<&?’  \  ,  l&e’' 

(2°°; 

immediately  following  it,  fliall  be  called  ^40Qr  and  fo  on.  And 

&c . 

in  like  manner,  if  the  middlemoft  i,  be  called  ten,  (which  is  when 

the  firft  i  is  called  one)  then  the)  3  S  immediately  following  the 

l  &c-  J 
C  twenty,  } 

-  middlemoft  i,  is  called,  ^thirty,  Y  And  if  the  middlemoft  1 
is  called  too  (which  is  when  the  firft  i  is  called  lengthen  the 

5  C  immediately  following  the  middlemoft  i,  is  called  ^00(&c- 

4>  r  1 

c\ 


& 


Secondly  Between  every  two  of  thefe  figured  Divifions  are  io, 
Shorter  than  the  primary  or  figur’d  ones)  and  called  Secondary 
Divifions.  And  the  Value  of  any  Secondary ,  is  juft  nth  part  of 
that  primary  one  which  immediately  preceeds  it:  So  if  a  primary 

f  hundreds,  ■>  .  . 

Divifion  be  valued  \  tens,  i  the  fecondary  ones  immediately 

(janits,  j 

following  it,  areVunTts,  l  So  if  the  primary  Divifions  were 

Ciotli  parts. ) 

0 

hundreds., 
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itensl  £  then  the  fifth  or  longeft  Divifion  between  3  and  4. 
limits,  J 

S55°  ? 

fignifies  <  35  ✓  • 

3  10  ) 

Laflly,  Between  thefe  Secondary  Divifions  are  other  lhorter  ones,* 
spalled  Tertiary  ,  in  fome  Places  10  between  two  fecondary  ones 
fas  thole  immediately  following  the  middle  Figures)-  and  in  this' 
Place  the  Value  of  the  tertiary  ones  are  each  £th  of  the  Value  of  the 
preceeding  fecondary  ^  and  in  fome  places  5  between  every  fecon¬ 
dary  (as  thofe  immediately  following  the  latter  Figure  of  2) :  And 
here  the  Value  of  the  tertiary  ones  are  f.ths  of  the  Values  of 
the  preceeding  fecondary :  And  fo  if  we  imagine  one  Angle  Divi- 
(ion  between  each  of  thefe  laft  tertiary  ones,  every  one  of  them 
will  be  ith  of  their  fecondary  ones.  In  fome  Places  between  the 
fecondary  is  only  one  tertiary ,  whofe  Value  is  £ths  of  its  preceed- 
ing  fecondary  -,  the  other  tertiary  ones  here,  are  to  be  fupplied  in 
the  imagination,  as  before.  -  , 

Therefore  to  find  upon  the  Line  143,  ma^e  the  firft  1  ten,  and 
the  middlemoft  one  106  -,  then  of  the  90  on  towards  2,  count  till 
you  come  to  the  4th  fecondary  Divifion,  which  gives  the  Number 
1 40.  Laftly,  Count  forwards  three  tertiary  Divifions,  and  there 
wall* be  the  place  of  the  Number  143.  In  like  manner,  to  find 
the  Number  247  ,  call  the  middlemoft  1  an  hundred,  and  fo  the 
2  following  it  200  \  then  go  on  four  of  the  fecondary ,  which  will 
give  the  place  of  240:  Laftly,  Go  ftill  onwards  to  3.  and  i  of  the 
tertiary ,  and  you  will  have  the  place  of  247* 

And  here  note ,  That  the  Divifions  following  the  middlemoft 
one,  are  beft  to  fignify  three  places  of  Figures-  but  thofe  that  im¬ 
mediately  follow  the  firft  1,  to  fignify  a  Number  of  one  or  two 
places :  efpecially  to  a  Learner. 

And  now  for  the  line  of  Sines  :  We  are  to  obferve  they  begin 
a  little  below  one  Degree,  and  run  with  2,3,4,5,6,7,8,9,10,20,30, 
40,50,60,70,80,90.  And  that  the  Values  are  not  changeable,  as  on 
the  Numbers,  but  fix’d  by  the  Figures  annex’d. 

Th q  fecondary  Divifons  on  the  Left-hand  of  10,  denote  the  parts 


0/ 


of  a  Degree,  and  where  there  are/  4/  each  fignifies  /t5> 


2  )  (30 

of  a  Degree.  The  fecondary  .Divifions  from  10  upwards  (where 
they  are  in  Number  10  between  their  primary')  fignify  whole  De¬ 
grees  ,  and  the  tertiary  ones  between  them,  denote  parts  of  a  De- 

gree<  Where 
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'Where  there  are  but  five  fecondary  Divifions  (asfometimes 
there  are  no  more  between  70  and  80)  each  Divifion  denotes  two 

between  80  and  90,  there  generally  is  only  one  Divifion,  which 

is  the  85  th  Degree. 

The  Line  of  Tangents  begins  as  the  Line  of  bines  doth,  and 
g-oes  on  to  45  Degrees  the  Degrees  above  45  are  fupplied  by  thofe 
below  45,  and  and  ufually  numbered  backwards.  The  Places  here 
are  fix’d/as  on  the  Sines,  and  have  not  changeable  Values,  as  on 

the  Number; 

For,  as  in  the  preceeding  Example,  the  proportion  was 

As  the  Sine  of  the  Angle  B  C  A,  60  degrees, 
is  to  the  Logarithm  of  the  fide  B  A,  400  Feet } 

So  is  the  Sine  of  the  angle  C  B  A,  30  degrees,  * 
to  the  Logarithm  of  the  fide  A  C  231  Feet  fere. 

Therefore,  if  you  fet  one  foot  of  your  CompafTes  at  60  degrees 
in  the  line  of  Sines,  and  extend  the  other  foot  to  400  in  the  line 
of  Numbers  the  fame  extent  of  the  CompafTes  will  reach  from 
the  Sine  of  30  degrees  to  almofl  231  in  the  line  of  Numbers,  which 
is  the  length  of  the  fide  A  C,  which  was  required. 

Or  rather  thus :  Extend  the  CompafTes  from  the  Sine  of  6c  de¬ 
crees,  to  the  Sine  of  30  degrees  in  the  line  of  Sines  the  fame 
extent  will  alfo  reach  from  400,  in  the  line  of  Numbers,  to  almofl 

231,  as  before.  ,  ■  .  .  , 

And  thus,  by  thefe  Artificial  Lines,  theWork  is  much  abbreviated, 

there  being  need  neither  of  Pen,  Ink,  Paper,  or  Tables,  but  only 
of  your  CompafTes. —  And  for  the  working  by  thefe  Artificial 

Lines,  this  is 

A  General  Rule. 

If  you  fet  one  foot  of  the  CompafTes  in  the  firfl  term  of  the 
Proportion,  and  extend  the  other  to  the  fecond  term,  the  fame  ex¬ 
tent  (hall  reach  the  fame  way,  either  upwards  or  downwards  ^  from 
the  third  term  in  the  Proportion,  to  the  fourth  proportional  Num¬ 
ber  fought. 

Or, 

If  you  fet  one  foot  in  the  firfl  term,  and  extend  the  other  to  the 
third  term,  the  fame  extent  fhall  reach  from  the  fecond  term  to 

the  fourth  alfo.  .  „ 

And  here  we  are  to  obferve  not  to  crofs  the  Lines,  as  in  the  nrlt 

Example  was  required,  if  it  might  be  conveniently  avoided. 


The 
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The  Bafe,  and  the  Angle  at  the  Bafe  being  gi¬ 
ven ,  to  find  the  Hypotenufal. 

tN  the  fame  Triangle  ABC,  (fig.  i.J  let  there  be  given  (as 
before)  the  Bafe  AB,  400  Foot,  and  the  angle  ABC,  30  de¬ 
grees,  and  let  it  be  required  to  find  the  Hypotenufal  B  C. 

Now,  becaufe  the  Angle  C  B  A  is  given,  the  other  Angle  B  C  A 


is  alfo  given,  and  the  Proportion  is, 

1  *  /  * 

As  the  Sine  of  the  angle  B  C  A  60  degrees,  9, 937551 

is  to  the  Logarithm  of  the  fide  BA,  400  Feet,  2,602059 
So  is  the  Side  of  the  angle  C  A  B,  90  degrees,  10,000000 

(the  fum  of  the  fecond  and  third  Numbers  added)  12,602959' 
(the  firffc  Number  fubtra&ed  from  the  fum,)  9,93753 1 

to  the  Logarithm  of  the  fide  B  C,  which  is  2,664528 


The  nearefl  abfolute  Number  anfwering  to  this  Logarithm,  is 
462,  and  fo  mafiy  Feet  is  the  Hypotenufal  B  C. 

This  Work  may  be  fomewhat  abbreviated,  and  fo  may  all 
others  of  this  kind,  where  the  [ Radius ]  or  Sine  of  90  degrees  is 
ingredient  for,  the  Sine  of  90  degrees  confifting  of  10,  and  cer¬ 
tain  Cyphers,  neither  increafeth  by  Addition,  nor  decreafeth  by 
Subtraction,  more  than  by  the  Unit.  Wherefore,  when  the  Radius 
or  the  Sine  of  90  is  to  be  fet  down,  you  may  add  the  Unit  only 
to  the  number  next  it,  as  I  have  here  done,  and  then  will  the  Work 
of  this  fecond  Cafe  (land  thus  j 

As  the  Sine  of  the  angle  BCA  60  degrees,  9>93753 1 

is  to  the  Logarithm  of  the  fide  B  C  400,  12,602059 

So  is  the  Sine  of  the  angle  CAB  90  deg. - - - 

To  the  Logarithm  of  the  fide  B  C,  which  is — -  2,664528 

exa&ly  agreeing  with  the  former.  And  here  you  fee,  that  in  the 
firfi:  manner  of  working  there  are  fix  lines  of  Figures  ufed,  and  in 
this  but  three  :  but  it  is  my  Cuftom  to  render  things  plain  at  firfi:, 
and  ufe  Abbreviations  afterwards. 

By  the  Lines  of  Sines  and  Numbers. 

The  manner  of  work  is  altogether  the  fame  with  that  of  the 
former  Cafe  :  For  the  proportion  being, 
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As  the  fine  of  the  angle  B  C  A  60  degree^ 
is  to  the  length  of  the  fide  B  A  400  toot. 

So  is  the  Sine  of  the  angle  CAB  90  degrees 
io  the  length  of  the  fide  C  B  462  *  therefore 

Extend  the  Compares  from  the  Sine  of  60  degrees  to  the  Sine 
of  90  degrees,  the  fame  extent  will  alfo  reach  from  40  to  462,  as 

before. 

CASE.  III. 

The  Hypotenufal  and  Tingle  at  the  Bafe  being 
given,  to  find  the  perpendicular. 

N  the  fame  Triangle,  the,re 

fal  B  C  462  Feet,  and  the  angle  at  the  Bafe  C  B  A  0o  degree., 

t0  Set'ngkC Sb  ari^-ingle,  or  90  degrees ,  and  therefore 
the  Proportion  is. 


As  the  Sine  of  the  angle  C  A  B  90  degree^ 
is  to  the  Logarithm  of  the  fide  B  C  462, 
So  is  the  Sine  of  the  angle  C  B  A  30  degrees, 

to  the  Logarithm  of  the  fide  C  A, 


10,00000 

2,664642 


*•2,363612 


The  number  anfwering  this  Logarithm  is  231  ere ,  and  that  is 

the  length  of  the  fide  C  A  in  1  eet.  i  a  d 

Here  the  Work  is  fomewhat  abbreviated,  for  the  angle  CAB 

beina  a  riaht-anele,  and  being  the  firft  term,  when  the  fecond  ana 
S!ri.™»r"Sdd'.d  together,  the  to"  « 

bv  cancelling  the  figure  next  your  Left-hand  as  you  fee  n  thv.  b 
ample:  And?fo  the  reft  of  that  number  ts  the  Logarithm  of  the 

number  fought. 

By  the  lines  of  Sines  and  Numbers. 

Extend  the  Compaffes  from  the  Sine  of  90  degrees  to  the  Sine 
of  30  degrees,  the  fame  extent  will  reach  from  462  to  231 , 
that  is  the  fide  C  A. 


Th 
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‘  *  •  c  '  '  / 

CASE  IV. 

The  PJypotenufal  and  Angle  at  the  Bafe 

given ,  to  find  the  Bafe. 

LE  T  there  be  given  in  the  former  Triangle,  (fig.  i.J  theHy- 
potenufal  B  C  462,  and  the  angle  at  the  Bafe  C  B  A  30  degi 
then  by  confequence  the  angle  B  C  A  mull  be  60  deg.  the  comple¬ 
ment  of  the  other  to  90.  How  to  find  the  fide  B  A,  the  proportion 

is 

’  As  the  Sine  of  the  angle  CAB  90  degrees,  io,ocoooo 

is  to  the  Hypotenufal  BC  462  2,664642 

So  is  the  the  Sine  of  the  angle  B  C  A  60  degrees  9>937~ 53l 

to  the  Logarithm  of  the  Bafe  B  A,  *2,602173 

The  neareit  number  anfwering  to  2,602173,  is  the  Logarithm 
of  400  ^  and  fo  long  is  the  Bafe  B  A. 

* 

By  the  lines  of  Sines  and  Numbers. 

Extend  the  CompafTes  from  the  Sine  of  90  to  the  Sine  of  60, 
the  fame  Extent  will  reach  from  462  to  400  j  which  is  the  length 
of  the  Bafe  B  A. 

CASE  V.  , 

The  Perpendicular  and  Angle  at  the  Bafe  being 
given,  to  find  the  Hypotenufal. 

IF  the  Perpendicular  C  A  (fig.  I.J  be  given  231,  and  the  angle 
at  the  Bafe  CBA  30  degrees,  the  Hypotenufal  BC  maybe 
found  thus :  For, 

As  the  Sine  of  the  angle  CBA,  30  degrees,  9,698970 

is  to  the  Logar.  of  the  Perpendicular  C  A  231,  12,363612 

So  is  the  Sine  of  the  angle  C  A  B  90  degrees,  10,000000 

to  the  Logarithm  of  the  Hypotenufal  B  C,  2,664642 

^  Here,  becaufe  the  angle  CAB  is  a  right- angle,  or  90  deg, 
and  comes  in  the  third  place,  I  therefore  only  put  an  unite 
before  the  fecond  term,  and  from  that  fecond  term  fubtrad 
the  firffc  term,  and  the  remainder  is  2,664642  :  The  abfolute 
number  anfwering  thereunto  is  462,  the  fide  B  C, 
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By  the  lines  of  Sines  and  Numbers. 

The  diftance  between  the  Sine  of  30  degrees  and  90  degrees 
'will  be  equal  to  the  diftance  between  231  and  462  •,  which  giveth 

the  fide  required. 

CASE  VI. 

t  ' 

The  Hypotenufal  and  Perpendicular  being  given , 
to  find  the  /Ingle  at  the  Bafe. 

JN  the  foregoing  Triangle  (fig.  1.)  there  is  given  the  Hypote- 
1  nufal  BC  462  Feet,  and  the  Perpendicular  CA  231  Feet, 
and  it  is  required  to  find  the  angle  CBA:  the  proportion 

lr>>  As  the  Logarithm  of  the  Hypotenufal  B  C  462,  2,664642 

is  the  right-angle  B  A  C  90  degrees,  io,oococo 

So  is  to  the  Logarithm  of  the  Perpendicular  C  A  231,  12,363612 

to  the  Sine  of  the  Angle  CB  A  30  deg.  9,^97° 

By  the  Lines  and  Sines  of  Numbers. 

Extend  the  Compares  from  462  to  231,  the  fame  extent  wil 
reach  from  the  Sine  of  90  degrees  to  the  Sine  of  30  degrees 
which  is  the  Quantity  of  the  enquired  angle  CBA. 


Of  the  Oblique-angled  plain  1  riangles. 

CASE.  VII. 

Having  two  Angles  and  a  Side  oppofite  to  one  of 
them  given,  to  find  the  fide  oppofite  to  the  other. 

IN  the  Triangle  Q.R  S,(fig.  4O  there  is  given  the  angle  Q.S  R, 
24  deg.  20  min.  and  the  angle  Q.R  S  45  d£g.  ic  min.  an. 
fide  Q.S  303  Feet,  and  it  is  requir’d  to  find  the  fine  Q.R. 

1  Here  note,  that  in  oblique-angled  plain  Triangles,  as  well  as 
in  right-angled,  the  Tides  are  in  proportion  one  to  t  e  other, 
•  as  the  Sines  of  the  angles  oppofite  to  thofe  fidcs.  1  nerefou. 
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As  the  Sine  of  the  angle  CLR  S  45  deg.  10  min. 

* 

is  the  Logarithm  of  the  fidd  dS  303  Feet, 

So  is  the  Sine  of  the  angle  CLS  R  24  deg  20  min. 

(the  fum  of  the  fecond  and  third  terms) - 

(the  firfi;  term  fubtraded) - -  ^ 


% 

9*850745 

2,481443 
9*6 1 4944 

12,096387 

9,850745 


To  the  Logarithm  of  the  fide  Q_R, 


2* 245642 


The  neareft  abfolute  number  anfwering  to  this  Logarithm  is 
176  ^  and  fo  many  Feet  is  the  fide  Q_R. 


By  the  Lines  of  Sines  and  Numbers. 


The  lines  of  Sines  and  Numbers  will  refolve  thefe  Triangles 
by  the  fame  manner  of  Work  as  before.  For, 

If  you  extend  the  Compares  from  the  Sine  of  45  deg.  10  min. 
to  24  deg.  20  min.  the  fame  extent  will  reach  from  303  to  176, 
the  length  of  the  inquired  fide. 

In  like  manner,  if  the  angle  R  dS,  no  deg.  30  min.  and  the 
angle  Q_R  S,  45  deg.  10  min.  and  the  fide  Q.S,  303  Feet, 
had  been  given,  the  fide  R  S  required,  the  manner  of  Work  had 
been  the  fame.  For, 


As  the  Sine  of  the  angle  Q.R  S,  45  deg.  10  min.  9,850745 

is  to  the  Logarithm  of  the  fide  dS,  303  Feet,  2481443 

So  is  the  Sine  of  RdS  no  deg.  30  min.  (or  69  deg.? 

30  min.  which  is  the  complement  of  no  deg.  3 of  9,971588 
min.  to  180  deg.)  j 


the  fum  of  the  fecond  and  third  terms) 
(the  firft  term  fubtraded)  -  - - 

to  the  Logarithm  of  the  fide  R  S, 


1 2,45  303 1 

9*850745 

2,602286 


The  abfolute  Number  anfwering  to  this  Logarithm  is  400  •  and 
fo  much  is  the  fide  R  S. 


f  In  this  Cafe,  becaufe  the  angle  R  dS  is  more  than  90  de¬ 
grees  •,  you  mull:  therefore  take  the  complement  thereof  to  180 
degrees  j  fo  no  deg.  30  min  being  taken  from  180  degrees, 
there  remains  69  deg.  30  min.  whole  Sine  is  the  fame  with 
the  Sine  of  no  deg  30  min.  and  being  ufed  inftead  thereof, 
will  effed  the  thing  required.  And  the  like  is  to  be  done  as 
oft  as  you  have  an  angle  greater  than  90  degrees. 

Z 


By 
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By  the  lines  of  Sines  and  Numbers. 

The  Compares  being  opened  to  the  Diftance  between  the  Sine 
of  45  deg.  IO  min.  and  6o  deg.  the  fame  Diftance  will  reach  from 

303  to  400,  as  before. 


CASE  VIII. 

Two  Sines  and  an  Angle  oppofite  to  one  of  them 
being  given,  to  find  the  jingle  oppofite  to  the 

other . 


TN  the  fame  Trkngle  (fig.  4.J)  let  there  be  given  the  fide  CIS 
1  2C3,  and  CLR  17 ^  together  with  the  angle  Q.  SR,  24  deg. 
20  min.  and  let  it  be  required  to  find  the  angle  S,  tne  Pro¬ 
portion  is. 

As  the  Logarithm  of  the  fide  CL  R  176, 

is  to  the  Sine  of  the  Angle  CL$  R?  24  20  m*n* 

So  is  the  Logarithm  of  the  fide  CL$  3°3  > 

(the  fum  of  the  fecond  and  third  numbers) 

(the  firft  number  fubtra&ed  from  the  fum) 

to  the  Sine  of  the  angle  CLR  S, 


2,2455*  3 

9, 61 4944 
2481443 


12,096387 

2,2455^3 

9,850374 


The  npareft  Degree  in  thefe  final l  Tables  anfwering  to  the  Sine 
is  45  deg."  m  min.  which  is  the  quantity  of  the  angle  dR  S  re¬ 
quired. 

By  the  lines  of  Sines  and  Numbers.  . 

The  Diftance  between  176  ond  303  will  be  equal  to  the  diftance 

between  24  deg.  10  min.  and  45  deg.  10  min.  .  rA 

When  the  fide  oppofite  to  the  fought  angle  is  lefs  than  the  liae 
oppofite  to  the  given  one  •,  the  fought  angle  is  doubtful,  and  may 
be  either  that  found  in  the  Tables,  or  its  Supplement  to  180  de¬ 
grees  ^  both  of  them  being  pofiible. 


CASE  IX. 

Having  two  Sides  and  the  Angle  contained  by 
them  given ,  to  find  either  of  the  other  Angles 

' — j — 'His  Cafe  and  the  former  will  feldom  come  in  ufe  in  Survey- 
I  ing,  becaufe  the  thing  required  is  an  angle,  which  are  moft 
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commonly  given,  they  being  obferved  by  Inftrument,  and  there¬ 
fore  in  this  Place  might  be  omitted  :  However  I  will  jfoew  how 
they  may  be  refolved  by  the  Tables,  and  alfo  by  the  proportional 
Lines,  which  is  as  follovveth. 

For  performance  of  this  Problem:  Suppofe there  were  given  the 
fide  CLS  40  the  fide  R  Q.  176?  and  the  Angle  com¬ 

prehended  by  them,  namely  the  angle  R  Q_S  no  deg.  30  min.  and 
it  were  requir’d  to  find  either  of  the  other  angles. 

Firft,  Take  the  fum  and  difference  of  the  two  given  tides  *  their 
fum  is  479,  and  their  difference  is  127.  Then  knowing  that  the 
the  three  angles  of  all  right-lined  Triangles  are  equal  to  two  right- 
angles,  or  180  deg.  (by  the  17th  Tbeor.  of  Chap .  3.J  therefore  the 
angle  RQ_S  being  no  deg.  30  min.  if  you  fubtrad  this  angle 
from  180  deg.  the  remainder  will  be  69  deg  30  min.  which  is  the 
fum  of  the  two  unknown  angles  at  R  add  S,  the  half  whereof  is  24 
deg.  45  min. 

The  fide  (i$  202 

The  fide  QJR. 

The  fum  of  the  fides  47 ^ 

The  difference  of  the  fides  127 

The  half-fum  of  the  two  unknown  angles  34  deg.  45  min. 

The  fum  and  difference  of  the  fides  being  thus  found,  and  alfo 
the  half-fum  of  the  two  unknown  angles,  the  proportion  by  which 
you  muff  find  the  angles  feverally  is, 


As  the  Logarithm  of  the  fum  of  the  fides,  479, 

is  to  the  Log,  of  the  difference  of  the  fides,  127, 
So  is  the  Tangent  of  the  half-fum  of  the  two  un-,j 
known  angles  34  deg.  45  min.  $ 

(the  fum  of  the  fecond  gnd  third  Numbers) 

(the  firfl  Number  fubtraded) 

to  the  Tangent  of  10  deg.  25  min. 


2,680335 

2,103804“ 

-9,84118? 

II>944991 

2,680335 


9,264656 


Thefe  10  deg.  25  min,  being  added  to  the  half-fum  of  the  two 
unknown  angles,  namely,  to  34  deg.  45  min.  the  fum  will  be  45 
deg.  10  min.  the  Quantity  of  the  angle  Q.  R  S,  which  is  the 
greater  angle  of  the  two.  Alfo,  thefe  10  deg.  25  min  being  fub-. 
traded  from  the  fame  half-fum,  there  remain  24  deg.  20  min.  for 
the  angle  CLS  R,  which  is  the  lefferof  the  unknown  angles:  The 
f^reater  angle  being  always  that  which  is  oppofite  to  the  greater  fide/ 
And  thus  are  both  the  angles  found  which  were  fought. 

By  the  lines  of  Tangents  and  Numbers. 

Extend  the  Compalfes  from  the  film  of  the  fides  479  to  the'  dif¬ 
ferences  of  the  fides  127^  the  fame  extent  upon  the  line  of  Tan¬ 
gents,  will  reach  from  the  Tangent  cf  34  deg.  45  min.-(whicli  is 

the 
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the  half-fum  of  the  two  unknown  angles)  to  the  Tangent  of  io  deg. 
2S  min.  andthefe  to  deg.  a 5  min  added  to  and  fubtrafled  from 
the  half-fum,  as  before  is  (hewed,  will  give  the  Quantity  of  either 

of  the  two  unknown  angles. _  .  . 

When  on  the  Tangents  the  Diftance  reaches  beyond  45  9  then  as 

much  as  it  reaches  beyond,  muft  be  laid  from  45  backwards. 

CASE  X. 

The  three  Jides  of  a  right-lined platnTriangle  be¬ 
ing  given,  how  to  find  the  ylrcn,  or  the  Jt'pcr- 
ficial  Content  thereof. 

T''  Irfl  Add  the  three  Tides  together,  and  from  the  half-fum  fub- 
t  tra’a  each  fide  feverally,  to  the  end  you  may  have  the  diffe¬ 
rence  betwixt  that  half-fum  and  each  fide  :  This  done,  add  the 
Logarithms  of  the  faid  half-fum  and  of  thofe  differences  toge- 
Jh«-  And  laftly,  Dividing  the  fum  of  thofe  Logarithms  by  a, 
you  have  the  Logarithm  of  the  fuperficial  Content,  or  Area  ot  the 

Triangle. 

EXAMPLE. 

Let  the  Triangle  given  be  A  B  C,  (fig.  3O  fidiS  thereof  be- 
inv  i0  n  n,  how  much  is  the  fuperficial  content  thereof? 

The  fum  of  the  fides  is  44,  the  half-fum  is  22  j  the  differences 
betwixt  each  fide  and  that  half,  are  2,9,11;  which  Numbers  rank 
in  this  Order  following. 


The  half-fum. 
The  differences, 


22 

2 


1,342423 

0,301030 

0,954243 

1,041393 


The  fum  of  the  Logarithms  3,639089 

The  Area  or  Content  required,  66  1,819544 
/ 

And  this  Area  or  fuperficial  Content  thus  found,  is  always  of 
the  fame  Nature  with  the  fides  of  the  Triangle  5  that  s  to  lay,  if 
the  fides  of  the  Triangle  be  given  in  Feet,  then  is  the  content  Cm  d 
in  Feet :  Alfo  if  the  fides  be  Perches  you  (hall  have  the  content 
in  Perches  :  and  fo  of  any  other  Meafure  whatfoever. 

Other  Cafes  might  be  added,  but  in  this  place  at  prefent  let  thefe 
fuffice.  And  now  I  (hall  proceed  to  (hew  you  the  farth  r  Life  of 
thefe  Tables  and  Lines,  in  the  folution  of  divers  Problems,  which 
are  of  frequent  Ufe  in  the  Practice  of  Surveying. 

T  rv  IItI  )» 


\ 


O  F 

trigonometry. 


The  Second  Part. 


H  E  Table  of  Logarithms,  or  Line  of  Numbers, are 
of  lingular  Ufe  in  cafti'dg  up  the  Content  of  any 
Superficies ,  and  for  L a nel-n\ea f uri ng  particularly. 
Mr.  Gunter  hath  feveral  Propofitions,  like  unto 
which  I  will  here  infert  divers  others,  which,  will 
J  be  of  fpecial  Ufe  in  the  Pra&ice  of  Surveying * 
fhewing  you  how  they  may  be  wrought' both  by 
the  Table  of  Logarithms,  and  alfo  by  the  Line  of  Numbers,  on  the 
■edge  ofiyour  Index.  *  !  ‘  , 

PROBLEM.  I. 

.  '  ,*  V  C 

The  length  and  breadth  of  a  Right-angled  Paral¬ 
lelogram  being  given  in  Perches 3  to  find  the 
Content  thereof  in  Perches .  f  \ 

I  -  ^arallelogr am  ABCD,()jg.5.)  let  the  length  AB  be  25  Per¬ 

ches  and  the  breadth  A  C  t2,  8,  that  is,  12  Perches,  and  8  tenth 
partvof  a  Perch,  and  the  content  in  Perches  is  required*  The 
proportion  is,-  «  .  U;  s  t  J  brf  ’ 

As- 1  Perch  is  to  12, 8,  (the  breadth  in  Perches) 

. :  ■  ??  ?s  *5  Parches  (the  length  in  Perches)  ” 
to  320;  Content  in  Perches.)  • 

A  a 


•17/ 


By 


H 


9° 
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By  the  Logarithms. 

The  Logarithm  of  12,8  is  - - -  -  1,107209 

The  Logarithm  of  25  is  -  L39 794°  ^ 

Their  fum  -  -  - .  2,505149 

which  is  the  Logarithm  of  320  ^  and  fo  many  fquare  Perches  arc 
contained  in  the  Parallelogram  A  B  C  D. 


By  the  line  of  Numbers. 

Extend  tlie  Compares  from  i  to  is,  8,  the  fame  extent  will 
reach  (the  fame  way)  from  35  to  330,  the  content  in  Perches,  as 

before.  _ 

Or, 

'  / 

Extend  from  1  to  35,  it  will  reach  from  ia,8  to  330. 


P  R  O  B.  II. 

The  length  and  breadth  of  a  Parallelogram  be- 
ing  given  in  Terches 7  to  find  the  (content  in 

Acres .  .  s 

O0  in  the  fame  Parallelogram  AB  being  25  Perches,  and  AC 
^  12,8  Perches,  the  proportion  is. 


As  160  (the  Perches  contained  in  one  Acre) 
is  to  12,8,  (the  breadth  in  Perches,) 

\So  is  25  (the  length  in  Perches) 

J  ”  to  2  (the  content  in  Acres.) 

...A.  <%•’.  \  v 

VI 4  ,  ■  .  .  •  •  *  r  . 


*  *  -v 


By  the  Logarithms. 


The  Logarithm  of  160  is  "  2,2(24119 

The  Logarithm  of  12,8  Sn  "  1,107209 


The  Logarithm  of  25 


•  L  1  l 


(  -I; 


<i  1  x 


nr  r 


That  fum  - 


1,39794° 


3,505369 


yhe  Log.  of  166  being  fubtracted,  there  remains  0,301 1 5° 

f\  which 
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*•  i  - 

which  is  the  Logarithm  of  2  ^  fo  that  in  the  Parallelogram  ABCD 
there  is  contained  juft  2  Acres. 

\  ’ 

By  the  line  of  Numbers. 


Extend  the  Compalfes  from  160  (downwards)  to  12,8,  the 
fame  Extent  will  reach  from  25  (downwards)  to  2,  the  content 

in  Acres. 

_  • 


P  R  O  B.  III. 


The  length  and  breadth  of  a  Parallelogram  be¬ 
ing  given  in  Chains ,  to  find  the  Content  in 
Acres. 

T  N  the  Parallelogram  ABCD,  let  the  length  thereof  C  D  be 
6  Chains,  25  Links,  and  the  breadth  thereof  BD  3  Chains, 
20  Links,  to  find  the  content  thereof  in  Acres.  The  proportion  is. 

As  10  is  to  3,  20  Links  (the  breadth) 

So  is  6  Chains  2  $  Links  (the  length) 
to  2  (to  the  content  in  Acres.,) 

By  the  Logarithms* 

The  Logarithm  of  10  is  1, 00000c 

The  Logarithm  of  3,  20  is  -  «  -  ~  0,505149 

The  Logarithm  of,  6,25  is  0,795881 

Their  fum  is  — 1,301030 

From  which  1,000000  being  fubtra&ed,  there  remains  0,301030, 
which  is  the  Logarithm  of  2 }  and  fo  many  Acres  are  contained 
m  the  Parallelogram  ABCD. 

In  this  Operation,  and  all  others  of  the  fame  Kind,  where  we 
ufe  Chains  and  Links,  we  are  to  feek  the  Log  of  Chains  and  Links 
as  tho  all  were  Links,  and  to  lelfen  the  left-hand  Figure  (cut  off 
by  the  Comma )  by  2  }  that  is,  inftead  of  3  Chains,  20  Links,  feek 
the  Log  of  320,  which  is  2,505149  ^  and  then  lelfening  the  left- 
land  place  by  2,  it  is,  0,505149.  Or  elfe  uling  the  Logarithms 

without  lelfening  them,  in  their  fum,  lelfen  the  left-hand  place 

by  4.  -  * 

;  od 


/ 
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I  .  1 

Or,  Lafdy,  cut  off  towards  the  right-hand,  of  the  Number  anfwer- 
ing  to  the  fum,  4  places,  and.  thofe  to  the  left  are  Acres. 


PROB.  IV. 

The  Safe  and  Perpendicular  of  a  Triangle  being 
given  tn  Perches^  to  fnd  the  Content  in 
Acres. 


IN  the  Triangle  E  C D  (fig.  6.)  let  the  Perpendicular  E  F  be 
°8  Perches,  and  4  tenth  parts  of  a  Perch  and  the  Bdfe  C  D 
75  Perches  ,  to  find  the  content  in  Acres,  this  is  the  proportion. 

As  320  is  to  38,4,  ( the  Perpendicular ) 

So  is  75  (the  Bafe) 
to  9  (the  content  in  Acres.) 

By  the  Logarithms, 


The  Logarithm  of  320  is-  -  -  -  -  2,505149 

The  Logarithm  of  38, 4  is  -  -  -  -  -  *-  It>5^4531 

The  Logarithm  of  75  is-  -  -  -  -  -  1,875061 


Their  fum  is 

From  which  2,505149  being  fubtracted,? 
there  remains  \ 


3459392 

0,954243 


✓ 

which  is  the  Logarithm  of  9  ^  and  fo  many  Acres  are  contained 
in  the  Triangle  K“C  D. 


By  the  line  of  Numbers. 


Extend  the  Compares  from  320  (downwards)  to  38,4,  the 
fame  extent  will  reach  (downwards)  from  75  to  9,  the  quantity 
of  Acres  in  the  Triangle  contained. 


r 

t 


4 . 


\ 


t  ^  1 

PROB. 


' 


9 


Hr*  udi 
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PROB.  V. 

The  Bafe  and  Perpendicular  oj  a  Triangle  being 
given  in  Chains,  to  find  the  Content  thereof 
in  Acres. 


C  o  in  the  former  Triangle ,  the  Perpendicular  E  F  bein'*  a 
°  Chains,  do  Links,  and  the  Bafe  CD  18  Chains,  75  Links’  to 
find  the  Content  in  Acres  :  The  proportion  is, 

As  20  is  to  9, 60,  (the  perpendicular,) 

So  is  18,75  Bafe)  to  9  (the  Content,) 


By  the  Logarithms. 


The  Logarithm  of  20  is-  ^ 

The  Logarithm  of  9,  6c  is 
The  Logarithm  of  18,75  is 


1,301030 


■  -  A  0,982271 

-  *  -  1,273001 

Their  funi  is  -  2,255272 


From  which  1,301030  (the  Logar.  of  20)  being  fubtra&ed, there 
will  remain  0,954242,  which  is  the  Logarithm  of  9,  the  content 
of  the  Triangle  in  Acres. 


^  Note,  Your  Table  of  Logarithms  in  this  Book  going  but  to 
1000,  you  'Cannot  therein  find  the  Logarithm  of  18  75 
which  is  1,273001:  wherefore,  if  (inftead  thereof)  ’ you 
take  the  Logarithm  of  18,  7,  (omitting  the  5)  which  is 
1,  27i842,  the  Work  will  be  near  the  fame  ^  for  the  Loga- 
rtthm  thereby  produced,  will  be  0,953083*  which  is  the 
neareft  logarithm  in  your  Table  to  9,  and  fo  will  produce 
the  fame  ElTed:,  as  if  you  had  had  the  Logarithm  of  18,  75. 
And  thus  may  you  do  if  your  Numbers  were  greater :  As  if 
the  Bafe  of  a  Triangle  were  27  Chains,  81  Links,  and  the 
Perpendicular  12  Chains,  94  Links,  the  Area  of  that  Trian¬ 
gle  will  be  found  to  be  12  Acres,  as  by  the  Example,  herd 
Wrought,  may  appeal'. 


B  b 


# 


94- 
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1,301030 


The  Logarithm  of  20  is 
The  Log.  of  27,  81,  is  M44«i  )  jfteadj  27,8-1,444045 

h  take  the  C 

The  Lpg-  of  12,  94  is-  1,111934  jLogar.  of  j  12,9-1,110589 
Their  fum  is- 2,5561 85  Their  fum  is  3.554^34 

From  both  which  fub-7  „  ,  T 

trad  the  Log.  of  20,9  1,255105 - -  0r  '  "  J’25i6°4 

and  there  remains  A 

Either  of  which,  in  your  Table,  will  be  found  to >  be :  the :  Loga- 
.  ,  nfTp.  And  fo  many  Acres  are  contained  in  iuch  a  inangie. 

f i Iffte  »  ** 

Shervyn  s. 

By  the  line  of  Numbers: 

For  the  firlt  Triangle,  —  Extend  the  Compares  from  20  (down¬ 
wards)  to  9,60:  The  fame  Extent  will  reach  from  18,75  (down¬ 
wards)  to  9,  the  content  of  the  Triangle  in  Acres. 

For  the  fecond  Triangle,  --  Extend  the  Compares  from  20 
(downwards)  to  12,94»  The  fame  E«entwillreachfom  27,81 
(downwards)  to  18,  the  content  of  that  Triangle  in  Acres. 


PROP.  VI. 


Having  the  length  of  the  Furlong  given,  in  \ Per¬ 
ches ,  to  find  the  breadth  of  the  Acre. 

OO  if  a  Furlong  Ihould  be  50  Perches  long,  and  you  would 
S  know  what  breadth  it  mull  be  to  make  an  Acre,  this  is  the 

RUle*  As  50  (the  length  of  the  Furlong  in  Perches) 
is  to  160  Perches,  conftantly 

S°toS  3,  2,C(the  breadth  of  the  Acre  in  Perches) 


% 


By 
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By  the  Logarithms. 

The  Logarithm  of  50  is  -  -  -  -  - 


1,698970 


The  Logarith  of  160  is-  -  -  -  —  2,204119! 

The  Logarithm  ofiis . . o,ooocoo 

The  fum -  2,204119 


Subtra<ft  1,698970,  and  there  remains  - - 0,505149  . 

which  is  the  Logarithm  of  3,  2  that  is,  3  Perches,*  and  2  tenth 
parts  of  a  Perch :  and  fo  broad  muft  the  Furlong  be  to  make  it  juft 
an  Acre. 

By  the  line  of  Numbers. 

1  '  ,  ,  L  .  \  v  v  * 

Extend  the  Compares  from  50  to  160,  the  fame  extent  will 
reach  the  fame  way,  from  1  to  3,20,  the  breadth  of  the  Acre. 


^3*  3  3  3  3>  3*  3333^3333333 


P  R  O  B.  VII. 

*  * 

The  length  of  the  Furlong  being  given  in  Chains , 
to  find  the  breadth  of  the  Acre  in  Chain- 
me  a  jure.  ■ 

CO  if  the  Furlong  be  6  Chains  56  Links  long,  or,  656  Links, 
^  how  broad  muft  it  be  to^make  an  Acre?  To  perform  which, 
this  is  the  Rule, 

As  656,  (the  length  of  the  Furlong  in  Links) 
is  to  100000,  a  conftant  Number, 

So  is  1  Acre 

to  153  Links,  or  1  Chain  53  Links,  (the  breadth  of 
the  Acre  in  Chain-meafure.) 

By  the  Logarithms. 

f  \  f  /  \  *  \  » 

The  Logarithm  of  656  is  -  --  --  --  --  2,816904 

The  Logarithm  of  the  conftant  Numb.  100000,  is  5,000000 
The  Logarithm  of  1  is  -  -  -  - - -  0,000000 

Their  fum  5,00000 
From  which  fubtraft  2,816904,  there  refts,  — —  2,183096 

‘  ,  which 
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which  is  the  Logarithm  of  153,  that  is,  1  Chain,  53  Links *5  and 
fo  broad  muft  the  Furlong  be  to  make  it  an  Acre. 

By  the  Line  of  Numbers. 

Extend  the  CompafTes  from  6,  56  (upwards)  to  10 }  the 
fame  Extent  will  reach,  the  fame  way,  from  1  to  i,  53  the  breadth 
of  the  Acre  in  Chain-meafure. 


t 

P  R  O  B.  VIII. 

The  length  or  breadth  of  any  -piece  of  Ground  be¬ 
ing  given  either  in  Perches,  or  Chains  and 
Links,  how  to  lay  out  any  Quantity  of  Acres 
required,  retaining  fill  the  fame  breadth  or 
length. 

9 

SUppofe  H  I  K  L  (fig,  7.)  were  a  piec&  of  Land,  the  Side 
whereof  from  H  to  K  were  9  Chains,  75  Links,  and  from 
that  fide  I  would  lay  out  a  Parcel  which  fhould  contain  7  Acres  * 
how  much  breadth  muft  be  fet  off  from  H  and  K,  towards  I  and 
L>  To  perform  this,  this  is  the  Proportion  j 

As  9,  75  (the  length  or  breath  given) 
is  to  1,00000,  (or  1  Acre) 

So  is  7,  (the  Number  of  the  Acres  required  to  be  laid  out) 
to  7  Chains,  18  Links  (the  breadth.) 

<* 

By  the  Logarithms. 

The  Logarithm  of  9, 75  is  -  -  -  -  -  -  0,989005 

The  Logar.  of  i,occoo  (or  i  Acre)  is  -  *  -  -  0,000000 

The  Logafithm  of  7  is  -------  0,845098 

Their  fum  the  fame —  0,845098 

0,989005  being  fubtrafred,  there  refis  -  -  0,856093 

•  • 

which  is  the  Logarithm  of  7, 18,  that  is,  of  7  Chains  18  Links : 
and  fo  much  being  fet  off,  or  flaked  out  from  H  to  M,  and  from 
K  to  N,  and  a  Hedge,  Pale,  or  Wall,  made  from  M  to  N,  it  fliall 
inclofe  the  piece  of  Land  HMN  K,  containing  juft  7  Acres,  as 

war  required.  . 

Hereof  expect  more  in  laying  out  Lands. 
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By  the  line  of  Numbers. 

Extend  the  Compares  from  9,75  (the  length  or  breadth  wen) 
to  7,  (the  quantity  of  Acres  to  be  fet  out)  the  fame  Extent  will 
reach  from  1  Acre  to  7,  18 ;  that  is,  to  7  Chains,  18  Links :  And 
fo  much  being  fet  from  tt  and  K  towards  I  and  L,  as  at  M  and  N 
the  Hedge  M  N  ihali  inclofe  a  piece  containing  7  Acres; 


P  R  O  B.'  IX. 

*  .  ’%  ”*  •  *  *  \  .  '  '  *  '  V  '  * 

The  Area,  orfuperficial  Content  of  any -piece  of 
Land  being  given,  according  to  one  kind  of 
Perch,  to  find  how  much  the  fame  piece  of  Land 
would  contain,  f  it  were-  meafured  with  a 
Pole  or  Perch  of  another  length,  differing  from 
the  former. 

IKE  Plains  are  in  proportion  one  to  another,  as  are  the 

Quadrats  (or  Squares)  of  their  llomologal  Sides:  And 

therefore,  •  ?  •  , 

* 


As  the  fquare  of  the  Perch,  by  which  the  Land  is  to  be  fiieafu*-ed 
is  to  the  fquare  of  the  Perch,  by  which  it  was  meafured 
So  is  the  Area  given 

to  the  Area  required. 


„  Thus;  ?UPP°ufe.  B  (fe  8-0  be  3  P‘ece  of  Land,  ffuppofe  a 
WoodJ)  which  being  meafured  by  a  Chain  of  18  Foot  (which  is 
the  Wood-land  Perch J  Ihould  contain  61  Acres,  and  3  tenth  parts 
of  an  Acre  j  and  it  were  required  to  find  how  many  Acres  the 
fame  Land  would  contain,  if  it  had  been  meafured  by  a  Chain  of 
t6  Foot  and  an  halftone  Perch,  (which  is  a  Statute  Perch)  A 
feveral  Countries  have  their  refpeftive  Cuftoms  1  but  this  Rule  is 
general :  To  work  it,  this  is  the  Proportion. 


As  the  Square  of  1 6'-,  ( the  Perch  by  which  the  Land  is  to  be 
meafured  J  which  is  272,  25, 

is  to  the  Square  of  18,  ('the  Perch  by  which  the  Land  was 
meafured  J  and  is  32  4, 

So  is  6 1  3,  ("the  Quantity  as  meafured  by  the  18  Foot  Perch  ) 

to  73  ("the  Quantity,  when  meafured  by  the  Statute  Perch 
or  . 
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•  *\ 

By  the  logarithms. 

The  Logarithm  of  272,  25  you  cannot  find  in  your  Table: 
Wherefore  (becaufe  it  is  the  Square  of  16,  5)  double  the  Loga- 
rii- I  n:  of  16  5,  which  is  1,217484,  and  it  makes  3,434968,  which 
is  equal  to.  the  Logarithm  of  272,  25  •,  and  fo  mull  you  do  in  other 
the  like  Cafes.  Now  to  proceed, 


2,434968 


2,510545 

1,787460 


The  Logarithm  of  272,  25  is 

The  Logarithm  of  324  is 
■  The  Logarithm  of  61,  3,  is 

Their  fum  4,298005 
The  firft  Number  fubtrafted,  there  remains  .  1,863037 

wliicli  is  the  Logarithm  of  73 :  And  fo  many  Acres  would  the 
niece  of  Land  have  contained  if  it  had  been  meafured  with  a  Chain 

of  1 6'- Foot  in  the  Perch.-  ;j  "  ' 

On  the  contrary.  If  this  Piece  being  meafured  by  3  Chain  of  16-; 
in  the  Perch  Ihould  have  contained.73  Acres,  and  it  had  been  re¬ 
quired  to  know  how  many  Acres  it  would  have  contained,  had 
k  been  meafured  by  the  Chain  of  18  Foot  in  a  Perch,  the  Operation 
would  have  been  as  followeth. 

2, 5i°545 


■V  - 


The  Logarithm  of  324  is 

The  Logarithm  of  16,  5  is 

The  fame  again 

The  Logarithm  of  73  is 

Their  fum 

The  firft  Number  fubtra&ed,  there  remains 


1,217484 

1,217484 

1,863323 

4,298291 

1,787746 


which  is  the  Logarithm  of  61,3,  which  is  61  Acres  and  3  tentk 
parts  on  an  Acre :  And  fo  much  doth  the  Land  contain,  if  mea¬ 
fured  with  an  18  Foot  Pole. 

By  the  line  of  Numbers. 

This  Work  f by  the  Line  of  Numbers)  is  done  more  eafily, 
for  here  is  no  need  of  fquaring  of  the  Feet  in  the  Perches,  but 

'°ForSthei firft  Example, Extend  the  Compares  from  J<>,5  “ 
1 8,  the  fame  extent  will  reach  the  fame  way  from  61,  3  to  an 
ther  Number  upon  the  Line^  and  ftom  that  other  urn  cr  or 
ward  to  733  which  is  the  Content,  when  meafured  by  a  Statute 

Perch.  For 


1 
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For  the  fecond  Example, - Fxtend  the  Compares  from  18 

(  downwards)  tq,i6,  5  ^  the  fame  extent  will  reach  from  73  (down¬ 
wards)  to  a  fourth  Number,  and  from  that  fourth  Number,  to 
6 1,  3  b  and  that  is  the  Quantity,  if  it  be  meafured  by  a  cultomary 
Perch  of  18  foot* 

V<;F  .0  'j.:t  ,01  hiBwnva  ;  ai  mcf*  -r i  ilhr  taoj; 

. , 'vw/jLo ■  1  he L  T  jtpISi  cii 

o  <-j!w » w  s£i>  < Jiv  !#b>  eSfe  e?fo  A'  Jft) 

doi^  8137 id  * 
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T 


iiiytwrbdo  ? 

A#  j 


ocr  P  E  O  jj* 

7 , ■; f]  «.  ..>17/  'I-'.-  c.i/'OiCtDcdi  1  ■■  .1  yn.vTb:. 


w  «  t 


The  Area  or  Content  of  any  Plat  of  Land  being 
given ,  (and  the  Scale  loft  or  concealed)  to  find 
the  Scale  by  which  the  fame  Plat  was  plotted. 

«/  ■  J  A 


i.  \V- 


wysvi  ,  -v  c*  *  VLv*.  Wlvix 


r  E  T  the  Figure  R  (in  the  lafi  Problem )  be  a  Piece  of  Land 
faid  to  contain  8  Acres,  and  you  delire: to  know  by  what  Scale 
it  was  plotted. 

FirflyTake  any  Scale,  (as  fuppofe  that  of  12  in  the  Inch)  and 
call  up  the  content  of  the  Plat  thereby,  (as  is  hereafter  taught  in  the 
Fourth  Book*,),  and  fo  doing,  fuppofe  you  find  the  fame  Plat  to 
contain  11  Acres,  and  5'ohundreth  parts  of  an  Acre,  (that  is,  half 
an  Acre)  which  fhould  by  the  Afiertion  be  12  Acres:  Now,  to 
find  the  true  Scale  by  which  it  was  plotted,  this  is  the  propor¬ 
tion  ; 


As  the  quantity  of  Acres  found  ( viz.  11,  5  Acres) 

is  to  the  Square  of  12,  the  Scale  by  which  you  meafured, 

.  T44>) 

So  is  the  Content  given  {viz.  8  Acres) 

to  100,  the  Square  of  the  Scale  by  which  it  was  plotted, 
( viz.  10) 

By  the  Logarithms. 


The  Logarithm  of  11,  5  is  '  '  1,060698 

The  Logarithm  of  144  is  2,158362 

The  Logarithm  of  8  is  0,903090 

Their  fum  3,061452 
The  firfi:  Logar.  fubtracfed,  there  remains  2,000754 


which  is  the  Logarithm  of  100,  the  Square  Root  whereof  is  10  3 
and  that  is  the  Scale  by  which  the  Plat  was  plotted.  —  Or,  when 
you  have  found  the  Logarithm  2,000754,  you  maY  ta^e  ^le 
thereof,  which  is  1,000377,  which  will  be  the  Logarithm  of  10 
alfo  for  the  Scale  required* 


1 


IOO 
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'  <*>  f  >  :  •  >  '  r  r' 

By  the  Line  of  Numbers. 

'  '  t  1  ’  .  . 

,  j  a.u'v  :  \  - ' .  ■■■'■ .  .  '■ 

Extend  the  Compares  from  n,  5  (downwards)  to  8,  the  fame 
extent  will  reach  from  144  (downwards)  to  10,  the  Scale  by  which 
the  Plat  was  plotted  as  before. 

Divers  Problems  of  this  Kind  might  be  added, but  thefe  being  mofl 
necelTary,  I  ihall  trouble  the  Reader  with  no  more  at  this  time. 

•  \  ^  -  Vl  V  :  '  .  -  /  s  r  ■  -  -  *  ' Y  " 

i  ;  i“. ,  » .  l  >  •»  •  .  • 

The  Invention  of  Logarithms,  is  one  of  the  greatefl  Improvements 
in  Mathematicks  :  But  becaufe  this  fable  is  fort ,  iho  fuffici- 
ent  for  a  Surveyors  Trigonometry  •  and,  becaufe  their  full 
Tffe  in  cajling  up  Land,  requires  more  Directions  than  I  have 
Room  hereto  give j  alfo,  becaufe  Operations  of  this  Kind  are 
tafily  enough  calculated  by  the  Ben,  I  refer  you  to  the  Doffrine 
hereafter  laid  down. 

» 
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The  Fourth  BOOK.  In  Two  PARTS. 


THE  ARGUMENT. 

T  bath  hitherto  been  oar  bufmefs 
to  provide  necejfary  Ini  tra¬ 
in  ents,  and  to  learn  fuch  things 
■which  of  neceffity  ought  to  be 
known  before  we  enter  the  Fields 
to  Survey.  Being  thus  pro¬ 
vided,  we  come  new  to  apply  thefe  Instruments, 
and  other  things  before  learned,  to  Brattice,  and 
that  fever al  ways :  Firfi,  in  taking  of  Heights 
and  Diftances,  whether  accejfible  or  inaceejfible ; 
and  then,  in  Surveying  of  Land.  In  this  Book 
every  kind  of  Work  is  perform'd  Three  fever  always, 
by  Three  fever  al  Instruments,  viz.  the  Plain 
Table,  the  Theodolite,  and  Circumferentor  ^ 

A  a  by 


*  The  Argument.  Lib.  Is 

by  which  the  Congruity  and  Harmony  of  the  fever  al 
lnftruments  may  cafily  be  difcerncd.  and  the 
Truth  of  every  Example  may  the  hotter  appear. 
Here  are  alfo  divers  ways  of  Surveying  by  one 
and  the  fame  lnftruments  that  is,  to  take  the 
Plot  of  a  Field  fever al  ways ,  and  to  Meafure  all 
kind  of  Grounds  wbatfoever,  whether  Wood¬ 
land  or  other.  In  the  Firft  Part  of  this  Fourth 
Book  you  are  alfo  Taught  how  to  Survey  by  the 
Theodolite,  or  Circumferentor,  by  way  of 
T raver  lc,  (as  they  do  keep  then  account  at  Sea) 
whereby ,  when  you  have  gone  ovei  your  Work,  you 
may  {by  examining  your  Field-Book  only)  know 
whether  you  have  wrought  right  or  not ,  before  you 
begin  to  Protract ;  and  if  you  find  your  Work 
erroneous,  you  may  amend  it  before  you  go  out  of 
theVield.  And  there  are  alfo  added  in  this  Edition 
other  manner  of  ways  of  Surveying,  both  exaft 
and  compendious.  Here  is  alfo  Jhewn  how  to  take 
the  Plot  of  a  whole  Mannor,  to  find  the  content 
or  quantity  thereof,  and  to  keep  your  account 
in  your  Field-Book,  after  the  left  and  mofl  eafic 
manner :  With  divers  Rules,  Cautions,  and  Di¬ 
rections  neceffary  to  be  obferved  in  that  Work. 
Tou  have  alfo  in  this  Book  the  manner  how  to  lay 
out  fever  al  Furlongs  in  Common  Fields,  and 
to  inclofe  a  Lordthip  lying  in  Common,  and 
to  give  a  particular  of  all  the  Arable  Leys  and 
Id eadow-G rounds  in  the  fame  Lordlhip : 
Alfo  how  to  Plot  Mountainous  and  uneven  Ground  $ 
■with  divers  other  matters  and  things  pertinent  to 
Surveying,  which  would  be  too  tedious  here  to 
enumerate.  The 
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The  Firft  Part. 


The  Application  and  Ufe  of  the  feveral 

Instruments  (  before  defcrib’d  )  in  the 

Practice  of 


SURVEYING. 

*  •  •  •  '  *  •  l:  1  .  t  .  .  5l  1  » 
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CHAP.  I. 

The  Ufe  of  the  Scale. 

Wing  before  defcribed  the  feveral  Inftruments  be¬ 
longing  to  Surveying,  I  will  now  (hew  the  Ufe  of 
them:  And  firft,  of  the  Scale.  The  Scale  is  princi¬ 
pally  intended  for  the  laying  down  of  Lines ;  for 
which  purpofe  the  feveral  Scales  of  equal  Parts  are 
there  divided,  fome  into  greater  and  fome  into  lefier 
Quantities,  but  all  of  them  into  io  Divifions  apiece  ;  the  ufe  of  all 
of  them  being  the  fame.  For  each  Line  is  divided  into  certain  equal 
Parts  reprefenting  8  Chains.  And  thefe  grand  Divifions  are  numb- 
red  with  Arithmetical  Figures  by  i,i,  3.  &c.  to  the  end  of  the 
Ru!er,  upon  which  the  Scales  are  defcribed :  And  the  uppermoft 
large  Divifion  is  again  divided  into  1  o  other  fmaller  Parts, every  Part 
containing  ic  Links  of  your  Chain:  Each  of  which  fmaller  Parts, 
you  may  fuppofe  to  be  again  divided  into  10  other  leffer  Parts  re¬ 
prefenting  fingle  Links  of  your  Chain. 


1  Any  di (lance  being  me  a  fared  by  your  Chain , 
bow  to  lay  down  the  fame  diftanee  upon  Taper / 


Suppofe,  that  meafuring  along  a  Hedge,  or  the  diftanee  between 
any  two  marks  or  places,  with  your  Chain,  you  find  the  length 
thereof  to  contain  5*  Chains  60  Links :  Now  to  take  this  diftanee 
from  your  Scale,  and  lay  it  down  upon  Paper,  do  thus.  Firft, 
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Firft,  draw  a  Line,  as  A  B:  Then  place  one  Foot  of  your 
Compares  upon  your  Scale  at  the  Figure  5,  for  your  five 
Chains,  and  extend  the  the  other  Foot  to  fix  of  the  final]  Di- 
vifions,  (  which  reprefent  the  60  Links:  )  Then  let  this 
diftance  upon  the  Line  drawn  from  A  to  B.  So  fhail  the 
Line  A  B  contain  5  Chains  60  Links,  if  you  take  the  di¬ 
ftance  from  the  Scale  of  10  in  an  Inch,  which  Scale  hath 
10  at  the  top  thereof  in  large  Figures. 

But  if  you  would  have  your  Line  Ihorter,  and  yet  to  con¬ 
tain  5  Chains  60  Links,  then  take  your  diftance  from  a 
fmaller  Scale  as  of  iz,  16,  20,  or  24  in  an  Inch,-  fo  lhall 
the  5  Chains  60  Links  end  at  C,  if  taken  from  the  Scale 
of  iz  in  an  Inch,  or  at  D,  by  the  Scale  of  16;  oratE,  by 
the  Scale  of  24 :  Either  of  which  Lines  will  contain  5  Chains 
60  Links,  and  be  in  proportion  one  to  the  other  as  the 
Scales  from  whence  they  were  taken.  And  in  this  manner 
may  any  number  of  Chains  and  Links  be  taken  from  any 
of  the  Scales. 

2  A  Right  Line  king  given,  to  find  how 
many  Chains  and  Links  are  therein  con¬ 
tained,  according  to  any  Scale  affigned. 

S'Jppofe  A  B  were  a  Line  given,  and  it  were  required  to 
find  how  many  Chains  and  Links  are  contained  therein,  ac¬ 
cording  to  the  Scale  of  10  in  an  Inch.  Take  in  your  Com- 
pafles  the  length  of  the  Line  A  B,  and  applying  it  to  your 
Scale  of  10  in  an  Inch;  you  (hall  find  the  extent  of  the 
Compafles  to  reach  from  five  of  the  great  Divifions,  to  fix 
of  the  letter  Divifions:  Wherefore  the  Line  AB  contains 
y  Chains  and  60  Links.  The  like  muft  be  done  for  any 
Line,  and  alfo  by  any  of  the  other  Scales. 

But  here  you  muft  remember,  that  in  laying  down  of  the  lengths 
1  of  Lines  by  your  Scales,  whatfoever  Scale  you  begin  your  Work 
with,  with  the  fame  Scale  you  muft  continue  it  to  the  end, 
not  laying  down  one  Line  by  one  Scale,  and  another  by  another. 
But  if  you  would  have  a  large  Work  in  a  little  room,  then  ufe 
a  fmall  Scale,  as  of  24  or  30  in  an  Inch:  But  on  the  contrary, 
if  you  would  exprefs  every  fmall  particular,  then  you  were  belt 
to  ufe  a  larger  Scale,  as  of  10  or  12  in  an  Inch. 

There  is  another  kind  of  Scale  called  a  Diagonal ,  confiding  of  1 1 
Parallel  Lines,  one  of  which  is  divided  and  Numbredas  the  preceed- 
ing  Scales  \  with  this  Addition,  viz,,  the  fame  Divifions  which  repre¬ 
fent  the  tens  of  Links,  or,  10th  Parts  ol  the  Chain,  are  Numbred 
»  4,  6,  8  ;  and  the  ufe  of  this  Line  is  in  all  refpefts  the  fame  with 
thofe  before  mentioned  5  fo  that  5  Chains  60  Links  are  taken  from 
the  grand  Divifion,  Numb.  5,  to  the  fmall  Divifion  Numb.  6. 


The 
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The  other  10  Lines  are  to  give  the  Length  when  there  are  any 
odd  Links  befides  the  Tens,  and  every  other  of  thefe  Lines  are 
Number’d  at  the  Ends  2,  4,  6,  8  5  and  thofe  between  them  are  on¬ 
ly  conceived  to  be  Numb,  r,  3,  y,  7>  9>  want  °/  Room. 

If  by  this  Scale  you  would  take  5  Chains  64  Links,  take  from 
the  long  Line  markt  4  at  the  End,  the  Diftance  from  the  grand  Di- 
vifion  markt  y,  to  the  lefler  Divifion  markt  6,  and  that  will  repre* 
fenc  y  Chains  64  Links;  and  if  you  would  have  7  Chains  y9  Links* 
on  the  long  Line  markt  9  at  the  End,  take  the  Diftance  from  the 
grand  Divifion  markt  7,  to  the  lefler  Divifion  markt  y,  you  will 
have  the  Reprefentative  of  7  Chains  and  y9  Links. 

And  every  of  thefe  Diagonals  are  double,  one  End  being  a  Scale 
twice  as  great  as  the  other:  But  here  we  may  obferve,  That  a  Dia¬ 
gonal  Scale  generally  fills  up  one  fide  of  a  Ruler,  and  can  give  us  but 
^  Sizes  of  Scales,  and  therefore,  though  it  be  very  exaft,  yet  is  not 
fo  general  as  the.preceeding. 

There  is  yet  one  kind  of  Scale,  which  for  Neatnefs,  Eafe  and  Dif- 
patch,  exceeds  all  thofe  mentioned ;  its  Defcription  and  Ule  will  be 
in  the  Appendix. 

Upon  the  Rular  there  is  (befides  the  feveral  Scales  of  equal  parts) 
a  Line  or  Scale  of  Chords,  which  is  numbred  by  10,  xo,  30, 
to  90,  and  this  line  ferveth  to  protratt  or  lay  down  Angles.  But 
in  all  the  pra&ice  of  Surveying,  a  Protractor  is  much,  more  conveni¬ 
ent  ;  yet  for  other  ufes,  this  line  may  be  very  ferviceable,  and  when 
a  Protraflor  is  wanting,  it  may  fupply  that  defe&.  The  manner  how 
to  ufe  it  is  thus. 

3.  How  to  lay  down  upon  Taper  an  Angle  con¬ 
taining  any  number  of  degrees  and  minutes , 
by  the  line  of  Chords . 

Draw  a  line  at  pleafure,  as  AB,  (  Fig,  16)  and  from  the  point 
A,  let  it  be  required  to  protraft  or  lay  down  an  angle  of  40  deg. 
ao  min. 

Firft,  extend  your  Compafles  Upon  the  line  of  Chords,  from  the 
beginning  thereof,  to  60  degrees  always,  and  with  this  diftance  $ 
fetting  one  foot  upon  the  point  A,  with  the  other  deferibe  the  arch 
B  C :  Then  with  your  Compafles  take  40  degrees  20  minutes  ('which 
is  the  quantity  of  the  angle  which  is  to  be  laid  down)  out  of  the 
line  of  Chords,  from  the  beginning  thereof  to  40  degrees  20  mi« 
nutes;  then  (the  Compafles  fo  refting)  if  you  fet  one  foot  thereof 
upon  B,  the  other  will  reach  upon  the  Arch  to  C :  Laftly,  draw  the 
line  A  C,  fo  the  angle  CAB  (hall  contain  40  degrees  20  minutes. 


4.  Any 
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4..  Any  Angle  king  given-,  to  find  what ,  number 
of -degrees  andmimtes  it  contained.,  , 


SuppofeCAB  (Fig.  iA1  wen;. an  Angle,  given,  and  {hat, it  were 
required  to  find  the  quantity  thereqf,  Qpen  your.Conipaffes  (.as 
before),,  to  60  Degrees,  of;  your  .Chord,  and  placing  one  Foot  in  Ai 
with,  the  other  defcribe  the  Arch  CB:  .Then  take;  in  yourCom- 
pa(Tes  the  di dance  C  B,  and  meafuring  .that  ,  extent  upqn  clie  line  of 
Chords,  from  the  beginning  thereof,  you  fhall  find  it,  to  read]! to  4a 
decrees  20  rjiioutes ;  which  is  the  quantity  of  the  required  A hgle. 

If  any  Angle  given  or  required  (ball  contain  qhove  90  Degrees* 
you  muft  theg protrad:  it  at  twice,  by  .taking,  firft,  .the  wboje  liqe* 
and  then  the  remainder,  or  dividing  the  Angle,  iqtQi  any  two  parts 
equal  unto  it,  as  if  the  Angle  were  159  Degrees;^  take  80  and  751 
deg.  or  9Q  and  69  deg.  or  rjitheyr.  by  Joking;  <5o  or, twice  6o»(if 
the  Angle  be  fp  mychj  .anchthen  the.  Remainder. i 
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Although  the  chief,  Ufes'of  the  Protrtftor  may  be  performed. by, 
the  fine  of  Chords  Iaft  fpoken  of,  yet  for  avoiding  foperftuous* 
Lines  and  Arches  (which  muft  otherwife  be  drawn  all  over  your  Pa¬ 
per  upon  wMch  you  prptra£t -yw  P!o{Qs>the  pore 

.  convenient^  the  LFfe  whereof  is,  v  •  —  ;  l  - 


,1 


\WS.  M\ 


x  .  .,  v.  *,  A 


: ;  \ 


I.  To  lay  down  upon  Bapef  an  Angle  \of  any 


i 
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"jFirJty  draw  a  right  Line  at  length,  as  Ai:  (Fig.  fy)  then  op.  any 
part  thereof,  ,aj  op  C,  place  thq,  Renter  of  the  P rotr^flor^  in  which 
i&#alfo  fix  your  Protradirig-pifi,  and  .tiirn  the  proira&M  >boucj 
panthe  Center,  till  the  Meridian- line  or  Diameterof  the,  jftrpir4&QKt 
in  tile  Defcription  thereof  with/EFJ  lie  dlredty  on this.linej 
£  t;hj£  Semicircle  of  the  Pfotrattor  tying  qp\yard$,  (or  from  yog  :)• 
nplcfihg  w^h your, Lef t-  hand  the  Protfattof  faft  ^here,  with  jrqgg j 
:6trading-pin  clofe  to  the  edge  of  the  Semicircle  pf  the  Pyotr  aft  or 
a*  the  diviftpn  of  5  o>  Degrees,  mark :M  pofot  J) ,  with  yoiwPro- 
traa^^p  and  draw  the  line  CD,  So  f^all  the  Angle  P,C A 
contain  yo  Degrees. 

Here  we  may  obferve,  that  the  Protrattor  here  fpoken  of,  is  num- 
bred  from  A  towards  B,  according  to  the  motion  of  the  Sun,  and 
agreeing  to  the  Numbring  cn  the  Theodolite ;  and  therefore,  as  in 
this  Example,  it  lays  down  an  Angle,  whofe  Angular-point  is  to- 

vK  .p  da  wards 


« 
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wards  the^igljt-ba^. .  Buf ''if,  the  line  C  B  w?re  given,  and.  jtjjjrwe 
required  to  draw  fome  fine  towards  D C*  contrary  tp  (the  mdtlbriof 
f  t  he  Sup)  and  the  numBring  ffiafl  make  Vp  Angie 

‘^yith'C  B  at  C  of  any .  ? fpgnqf dumber  qf;feegrees,  fupppfi  139  ; 


be^^Q/.negie^  . ,  rl:>xi  >r>y)  a-n!*^  ni L ji‘ ’ t* ' 0 ‘ ^eroa.ixicjcr 


r  Or  rather  thiisr$hi^ Wnm 

50  Degrees  make  an  'Annie  A  fife* ’and*  then  vvjift  fefefebe  130, 
;ba-anfc  both  wi^  always  .nj..k¥i So.., ,  bK,(i  0,  f|U  MOi:,„, 

«.-•  !  <i  ft  «'i  i  ‘ :,)i4  i  'jjyo'ilifl  Jrfij  'JL>( 

z-  'Anf  Angle  bmng\ given;  »t#i. find 

required  to  find  the  quantity  thereof  by  the  Protractor*  _  Ffljb  >|c 
mult  apply  the  Center  of  the  Protractor  to  the  point  C,  and  u 
Meridian  line  -or  Diameter-  thereof  dire&ly  upon  the  line  D  C  ;  then 
fhall  you  find  the  line  C  B  to  lie  directly  under  1 30  Degrees  of  the 
Protractor ,  and  fuch  is  fHo  quahtfty'  bfinhe  Angle  DCB  required; 
but  here  we  are  to  Obferve,  that  the  line  DC  m-uft  be  produced  till 
it  reach  both  way sHdthb  Ait lv  p}btra$fifo>\lh \ bf  d&  Wljguide 

^■he  lay WSi  A?  <Diwetpr  exaftly,  <p  if.,  ;'j-j<j  >A\  \  \,\  , \ 
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QfM  P^injgbje, ,  fovpjp  (et  fbfc part s  thereof 
».  together,  and  make  it  fit  for  U[e<mtbe  Ifmah 

t; >  t :  .!JK  '/  .•  »*  ir  Ij  (•'  <  •  vi  t"  '  ‘.fli  :  :  *  v  fj‘0  f»i 

W Hep;  you  would  make  your, -Table  fit  for  Ufe ]p  thp  Field, 
lay  the  three  iBpardjs  thereof, together*  and  alfo  tjie,  ledges 
pt  .e^ch  end  thereof  in  their,  d  up  places.  accpvdiijig;a$  they  are  n^arJfcedL 
Then  lay  a  .{fleet ,  of , white  Paper  all,  oyer  ihe,  Table*  which,  mull 
be  If  retched,  qver- all  the  Boards,  by,  .putting,  ;qo  tfie^Fqnpjiq,  whjcfi 
.binds, bqth -the, Paper,  ro  the  Board?,  and, ,th$> Boards  opeyo^apother* 
Then  ferew  the  Socket  op  theibaclhfide  of  a 

|Bo5t  an4.  Needle  in  fed-we  pjacfr  tthe.  M#idiap  .line,  of  the  £ard 
(which  is  in.  thq:Bp«);,l}?^g,,  pamUel thl®-, 
of  the  Table ;  which  Diameter  is  a  right  line  drawn  upon  the  Ta« 
J)le,  Jrorp  the  beginning  ,#’  the  degrees  thf opgh^therCe#^  fo  to 

.the  end  of  the  degree^;  -Then  put  the,Spcket.uppn,  th^he^d  of  the 
§tajf,  and  tfiere  icre^  (  Alfo'  pur  the  ^Sights  upon  Jppex,  and 
lay  the  Index  upon  the  Table.  So  is  your  fnftrument  prepared  for 
life  as  a  Plain  Table  or  Theodolite ,  the  difference  only  being  in  placing 
ot  the  Index :  For  when  you  ufe  your  Inftrument  as  a  Plain  Table% 

-  may  pitch  your  Center  in  any  part  of  the  Table,  which  you 

fell 
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fliall  think  mod  convenient  for  the  bringing  on  of  the  Work  which 
you  intend  ;  but  if  you  ufe  your  Inftrument  as  a  Theodolite,  then 
the  Index  muft  be  turned  about  upon  the  Center  of  the  1  ab.e  ;  tor 
Which  purpofe  there  is  a  piece  of  Wire  which  goes  through  a  fmall 
hole  of  Brafs  faftned  to  the  Index,  and  fo  into  the  Center,  by  which 
means  the  Index  keeps  his  conftant  place,  only  moving  upon  the 

* 

Your  Inftrument  being  thus  ordered,  you  may  life  it  either  as  a 
Thin  7 Me  or  a  Theodolite:  But  if  you  would  ufe  it  as  a  Cmumfe- 
•renter,  you  need  only  ferew  the  Box  and  Needle  to  the  Index,  and 
both  of  them  to  the  head  of  the  Staff,  with  a  brafs  Screw-pin  fitted 
for  that  purpofe ;  fo  that  the  Staff  being  fixed  in  any  place,  the  In¬ 
dex  and  Sights  may  turn  about  at  pleafure  without  moving  ot  the 
Staff.  And  now  is  your  Inftrument  a  good  Circumferentor,  nay  bet¬ 
ter  then  that  before  deferibed  in  the  Second  Book. 

Alfo  when  you  have  occafion  to  mealure  any  Altitude,  hang 
the  Label  upon  the  farther  Sight  :  And  thus  are  you  exactly  fitted 

for  all  occafions. 


CHAP.  IV. 


How  to  meafure  the  quantity  of  any  Angle  in  the 
Field  by  the  Plain  Table,  Theodolite,  and 
-  Circumferentor :  and  alfo  to  obferve  an  An - 
r  gle  of  Altitude. 

YOU  muft  underftand,  that  when  I  mention  the  Plain  Tabte , 
or  perform  any  work  thereby,  that  I  mean  the  Table  when 
it  is  covered  with  a  fheet  of  Paper,  upon  which  all  Obfervations  of 
Angles  that  are  taken  upon  the  Table  in  the  Field,  do  agree  ex- 
aftlv  in  Proportion  with  thofe  of  the  Field  it  felf,  but  are  not  de¬ 
nominated  by  their  quantities*  but  by  their  Symmetry  or  Proportion. 

Secondly,  when  I  mention  the  Theodolite ,  or  work  by  that  Inftru¬ 
ment  I  do  not  mean  the  Theodolite  before  deferibed  m  the  *  Chapter 
of  the  %  Book ;  but  I  mean  the  Degrees  deferibed  on  the  Frame  of 

the  Table,  which  fupplies  the  Ufe  thereof. 

Thirdly,  when  I  mention  or  make  ufe  of  the  Circumferentor,  I 
mean  the  Index  with  the  Box  and  Needle  ferewedto  the  Staff. 

f  Having  thus  given  you  a  fufficient  Defcription  of  the  feveral  In- 
»  ftruments  and  their  Parts,  1  come  now  to  the  VJe  of  them /hew¬ 
ing  how  any  Angle  in  the  Field  may  he  mcafured  by  any  oj  them . 

*  \  k  *  .  5  *  '  l  * 

V  «  i  r  v  i  'll  .  it#*  *  ■’  » *  v  i  • -  ^  * 

C  ~  '  r  _  *  w  *  t 

Hovp 
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How  to  obferve  an  Angle  in  tbe  field  by  the  Plain 
Table,  Theodolite  and  Circumfe. 


rentor. 


I.  By  tbe  Plain  Table. 


,  vv,nAKG  (Fk.  1 8)  to  be  Hedges,  or  two  (ides  of 

SW  £ htif: 

« £g£&  °*  £szs& 

r S^jnfBSSSJS. n SHU  >«.  ■!»  T*' 

re&ly  over  the  Liower  u  Protra&ing-pin,  or 

ble  (aft.  Then  upon  your  Table,  mth  your  Tabfe^a»dt0 

Compafs  point,  atlign  any  pou  P  .  ^  index  about  up- 

that  point  apply  the  edge  of  i the  I^ex  “  u i  fetur 

on  that  point,  ’till  is  from  EK; 

near  E,  but  as  far  from  E  K  as  the  lmtrum  Qr  B)ack 

and  then  with  your  ptot'ia'  S'P  index  to  the  affigned  point  upon 

^‘TiTri •»"  ch5ln: 

dex  about  upon  the  fame  Point>  an  f  ®  diftant§from  GK  as  your 

up  at  G,  or  parallel  thereto  that  is,  gto  ^  of  the  Inydex, 

Inftrument  is  placed  from  KG,  y  have  drawn 

draw  another  line  to  the  a®&“5  P  r.  ^  repiefent  the  two  hedges 
upon  your  Table  two  lines,  which  j  t0  *he 

^  vv?i£  £;;-k s?asi  “  a 

KSXvZt  S“b7  S.'SKE 

of  Angles,  and  not  their  quanti  ic  *  “  by  the  /to  there 

or  Circumferentor  it  is.  Alfo  g  upon  your  Tabic 

needeth  no  Protraction  at  a  ,  or  Y  which  vou  obferve  in  the 

Here  Note,  1  hat  wnen  j  y  V  >  conveniently  come  ;  and 
gle,  I  mean,  as  neai  that  A  g  Y  .  i  mean,  a  Mark 

when  I  fay  duett  to  any  Mark  m  any  other  A  gl  , 
fet  up  near  the  Angle  equidrftant  from  the  Heage 

ftrument. 

XI.  By  the  Theodolite. 

T  hT  h  h6nqZte  t0piace  youSmment  2  K^ying^S 
kbL‘.t£S.  .hS,  .ten  ««m  .te  .1*  >«»—*; 

Vj  C 
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bout,  (the  Index  ftili  celling  on  the  Diameter)  ’till  through  the 
Sights  you  efpie  the  Mark  at  E;  then  fcrewing  the  Inftrument  taft 
there,  turn  the  Index  about  upon  the  Center,  ’till  through  the  Sights 
vou  efpie  the  Mark  at  G  ;  then  note  what  Degrees  (on  the  Frame 
of  the  Table)  are  cut  by  the  Index,  which  you  will  find  to  be  114 
Degrees,  and  that  is  the  Quantity  of  the  Angle  EKG. 

One  thing  is  to  be  Obferved,  That  when  you  look  on  the  Divi- 
fions  of  Theodolite,  which  are  on  the  neareft  edge  to  you;  in  home 
the  Numbers  encreafe  towards  the  left  hand,  in  others  towards  the 
right :  And  this  is  the  firft  thing  to  be  obferved,  if  you  meet  with  an 
Inftrument  you  never  faw  before.  , 

And  then  ftanding  at  the  Inftrument  to  take  your  Obfcrvatioo,  if 
the  Degrees  encreafe  towards  the  left  hand,  the  fixt  Sights  (ball  be 
direfted  along  E  K  the  left  hand  Hedge,  if  otherwife  the  contrary. 

III.  By  the  Circumferentor. 

]?F  it  were  required  to  find  the  Quantity  of  the  former  Angle  EKG 
(Jib,  x8)  by  the  Circumferentor ;  Firft ,  place  your  Inftrument 
(as  before)  at  K,  with  the  Flower-de-luce  in  the  Card  towards  you; 
then  dired  your  Sights  to  E,  and  obferve  what  Degrees  in  the 
Card  are  cut  by  the  South-end  of  the  Needle,  which  let  be  296: 
Then  turning  the  Inftrument  about  upon  the  Staff  (the  Flower-de-luce 
always  towards  you)  direa  the  Sights  to  G,  noting  then  alfo  what 
Degrees  are  cut  by  the  South  end  of  the  Needle,  which  fuppofe  182. 
This  done  ('always)  fubtraa  the  letter  number  of  Degrees  out  of 
the  greater,  as  in  this  Example  182  horn  296,  and  the  Remainder 
is  1 14  Degrees;  which  is  the  true  Quantity  of  the  Angle  EKG. 

Again,  The  Inftrument  ftanding  at  K,  and  the  Sights  being  direaed 
to  E,  as  before,  fuppofe  that  the  South-end  of  the  Needle  had  cut 
79  Degrees  ;  and  then  direaing  the  Sights  to  G,  the  fame  end  of  the 
Needle  had  cut  325  Degrees:  Now,  if  from  325  you  fubftraa  79, 
the  Remainder  is  246.  Bet  becaufe  this  Remainder  246  is  greater 
than  180,  you  muft  therefore  fubtra^r  246,  the  Remainder  from  360, 
and  there  will  remain  114,  the  true  Quantity  of  the  inquired  Angle. 
And  thus  you  muft  always  do,  when  the  Remainder  exceedeth  180 
Degrees. 

This  adding  and  fubtraefing  for  the  finding  of  Angles,  may 
feem  tedious  to  fome ;  but  here  the  Reader  may  take  Notice, 
That  for  quick  difpatch,  th t  Circumferentor  is  as  good  an  Inftru¬ 
ment  as  the  beft.  For  in  going  round  a  Field,  or  in  Surveying 
of  a  whole  Mannor,  you  are  not  to  take  Notice  of  the  Quan¬ 
tity  of  any  Angle,  but  only  to  Obferve  what  Degrees  the  Nee¬ 
dle  cutteth,  winch  in  thofe  calcs  is  fufficicfcnt,  as  will  appear 
hereafter  :  But  in  taking  of  Diftanccs  by  the  Circumferentor,  it  is 
altogether  neceftary,  as  may  appear  by  the  7  Chapter  following; 
and  for  that  reaion  I  have  here  ih-wed  how  to  find  an  Angle 
by  the  Circumferentor ,  and  alio  tliat  you  might  thereby  per¬ 
ceive 
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ceive  what  Congruity  and  Harmony  there  is  in  all  the  three  In- 
ilrumeftts. 

Vi  VrW  /■  '•  * 

And  here  we  are  to  Obferve,  That  the  Circumferentor  is  the  on¬ 
ly  Inftrument  proper  to  the  Mapping  of  Harbours,  and  drawing  the 
true  Pofitions  of  Rocks,  Lands,  Shoals,  Soundings,  &c.  nor  is  it 
fcareely  poflible  t©  be  done  by  any  other  Inftrument  5  but  fuch  as 
have  a  Needle  and  divided  Card.  But  of  this  more  in  the  Ap¬ 
pendix. 

IV.  How  to  fet  the  Index  and  Label  Hori¬ 
zontal  upon  the  Staff. 

TT7Hen  you  have  fcrewed  the  Index  and  Sights  to  the  Staff  as  a 
V  V  circumferentor ,  before  you  put  the  Label  upon  the  Brafs-pin 
or  Wire,  you  muft  hang  a  Line  and  Plummet  upon  that  Pin,  and 
then  put  on  the  Label ;  then  move  the  Index  up  and  down,  ’dll  the 
Thred  and  Plummet  hang  dire&ly  upon  a  Line  which  is  gaged  from 
under  the  Pin  all  along  the  Sight  ;  and  then  doth  the  Inftrument 
ftand  Horizontal  or  Level,  which  it  muft  always  do  when  you  take 
an  Altitude  therewith.  . 

V.  How  to  ol/ferve  an  Angle  of  Altitude. 

HTHe  Label  which  is  to  be  hanged  on  one  of  the  Sights  of  the 
Circumferentor ,  (as  was  intimated  in  the  Defcription  thereof) 
and  the  Tangent-line  on  the  edge  of  the  Index,  is  only  for  the  find¬ 
ing  of  angles  of  Altitude,  and  is  therefore  only  ufeful  in  taking  of 
Heights,  and  in  Surveying  of  Mountainous  and  uneven  Grounds. 

The  manner  how  to  obferve  an  angle  of  Altitude  by  this  Labe! 
and  the  Tangent-line  on  the  Index,  is  thus. 

Suppofe  CA  (Fig.  19)  to  be  a  Tree,  Tower  or  Hill,  whole 
Height  is  required.  Your  Inftrument  being  placed  at  B,  exact¬ 
ly  level,  direct  the  Sights  thereof  towards  CA,  and  there  fix  it, 
hanging  the  Label  on  the  fartheft  Sight,  on  a  Pin  for  that  purpofe: 
Then  move  the  Label  too  and  fro  along  the  fide  of  the  Index,  ’till 
through  the  Sight  at  the  end  of  the  Label,  and  by  the  Pin  on  which 
the  Label  hangeth,  you  efpie  the  very  top  of  the  Objeftto  bemea- 
fured  at  C  ;  then  note  what  Degree  of  the  Tangent- line  is  cut  by 
the  Label,  which  fuppofe  30,  and  that  is  the  Quantity  of  the  an¬ 
gle  of  Altitude,  it  being  equal  to  the  angle  CBA. 

Thus  by  the  Rules  in  this  Chapter  delivered,  may  the  true  quan¬ 
tity  of  any  Angle  be  eafily  taken,*  and  this  is  the  moft  convenient 
Ufe  to  be  firft  placed.  I  will  now  ftiew  how  by  your  feveral  In- 
fhumetits  you  may  take  all  manner  of  Heights  and  Diftances.  whe¬ 
ther  acceflible  or  inaccefiible,  feveral  ways,  with  divers  other  ne- 
cefiary  conclufions  incident  to  Surveying. 
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CHAP.  V. 

Hm  to  take  m  lmcttfiH'  Dijlanc, 

Ml!  h  the  three  fore-mentioned  Inf Ir aments , 

and  firfi  by  the  Plain  Table. 

yOO  are 

■  jny  A1hee  'pUm  Table  Theodolite  and  Circumferentor  ;  and  alfo 
tioned,  as  ‘he  Tlun  l*  >  and  t(,e  Label  thereunto  annex- 

rf Ar&s 

3*“ .ccdTiblcV  in.ccdr.bl.  And  Ml  nt 

Diftanccs. 

-  _  «mber  that  I  formerly  intimated,  that  the  mea- 

1  y°U  mTf  Hd£  or  Dift  nceisonly  to  refolve  a  Triangle ; 

funng  of  a  Height  or  J  Ovation  either  of  Helg(,t  or 

fo  that  when  you  m; axe :  y  les  which  you  make  are 

Diftance,  the  obfe!2*  (e  and  fhe  iines  which  you  mea- 

&me  Triang’e’  and 

thefe  are  the  given  parts  of  the  1  riangle. 

The  manner  how  to  take  a  D^e^the ftf'llfznd  ‘thai^at 
Suppofeyou  were  Handing  in  ^  Tfee>  church,  Houfe,  or  fuch 
S  were  feme  eminent  Ma  ,  ( .  .  ,  oillance  between  R  andS. 

like)  and  that  it  were  required  to  find  h  D  Point  at 

FirJI,  place  your  Table  at  H  ana  ^  turning  it 

pleafure,  uuw  which  Pom  pply  b  efpie  the  mark 

about  upon  that  Point,  tm  b  he  j“dtX>  as  RS. 
atS,  and  draw  a  line  by  tl  .  of  the  Field  (as  at  Q3  let  a 

Then  in  fome  other  con*[5n*en  h  the  Table  remaining  as  before. 
Staff  or  other  Mark  be  erect e  ,  through  the  Sights  you 

turn  the  Index  about  upon  ‘be /Xe  b  V  ‘  he  Me  thereof,  as  R  Qj 
efpie  the  mark  at  Qj  dia\r  g  •  -  ,  |  t0  the  angle 

fo  have  you  defcnbed  upon  ™ ^"e ffi  difiance  QR,  which 
QRS.  Then  (with  your  Chain)  me  ffes  6  out  of  aoy 

let  be  176  toot ;  then  tali' 'Yl.  R  t0  q  .  fo  fbafl  this  point 
Scale,  and  fet  it  upon  your  T able  from  R  »  p.eld. 

Q  upon  your  Table  represent  y0ur  lnfti  ument  flood,  and 

This  done,  fa  up  i  Staff  at  R,  ^  ^  ^  (he  ,ine  aR  and 

remove  your  Table  to  Lb  >  a  Table  about,  ’all  through  the 
holding  it  faft  there,  tu™  »be  w* fc  Tab! te.  o  ,  of  ftfnding 

Sights  you  efpie  the  nu.lMet  up  V  Index  on  the  int 

S,*;S  tZ! •»”  ^ 
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efpie  the  mark  at  S;  then  draw  a  line  by  the  fide  of  the  Index 
which  will  cut  the  hne  R  S  (firft  drawn)  in  the  point  S. 

By  this  means  (hall  you  have  upon  your  Table  a  Triangle  equal  to 
the  Triangle  QR  $,  the  correfpondent  Tides  and  angles  thereof  be¬ 
ing  proportionally  equal  withthofein  the  Field.  Therefore,  if  with 
your  Compafles  you  take  the  length  of  the  fide  R  S,  and  apply  that 
diftance  to  the  lame  Scale  from  whence  you  took  the  fide  QR,  you 
(hall  find  it  to  contain  400  Foot,  and  that  is  the  diftance  between 
R  and  S.  Lkewife,  if  you  take  with  your  Compafies  the  length 
of  the  line  Q^  >,  and  apply  it  to  the  fame  Scale,  you  (hall  find  it  to 
contain  almoft  3035  and  fo  many  Foot  is  the  diftance  QJS. 

In  this  manner  may  the  diftance  between  any  two  places  be 
treafured,  although  they  be  fo  Situated,  that  by  reafon  of  Wa¬ 
ter  or  other  Impediments  you  cannot  approach  near  unto  them. 
And  here  Note,  That  when  you  take  your  fecond  Station,  you 
take  it  fo  large  if  the  Ground  will  permit,  that  the  angle  S  may 
approach  to  90  Degrees;  for  the  nearer  S  is  to 90  Degrees,  the 
more  dire&ly  will  the  point  of  Interfeftion  be  found. 


chap.  vi. 

Hon  to  take  an  inaccefflble  distance  at  two  flatt¬ 
ens  by  the  Theodolite.  V 

T  N  the  former  Diagram,  let  R  and  (Fig.  xo)  be  two  Stations, 
from  either  of  which  it  is  required  to  find  the  diftance  to  S. 

Fir  ft ,  place  your  Inftrument  at  R,  laying  the  Index  and  Sights 
upon  the  Diameter  thereof,  turning  the  whole  Inftrument  about, 
’till  through  the  Sights  yon  efpie  your  fecond  Station  at  Q^  and 
there  fcrew  it  faft ;  then  turn  the  Index  about  upon  the  Center,  ’till 
through  the  Sights  you  efpie  the  Mark  at  S,  noting  the  Degrees 
cut  by  the  Index,  which  fuppofe  45  degrees  10  minutes ;  then  re¬ 
move  your  Inftrument  to  Q,  laying  the  Index  on  the  Diameter 
thereof,  and  holding  it  there,  turn  the  whole  Inftrument  about,  \ill 
through  the  Sights  you  efpie  your  Mark  at  S ;  and  fixing  the  Inftru¬ 
ment  there,  turn  the  Index  about,  ’till  through  the  Sights  you  fee 
the  Mark  fet  up  at  your  former  Station  at  R,  noting  the  Degrees 
there  cut,  which  let  be  1 10  deg.  30  min.  This  done,  meafure  the 
diftance  of  your  two  Stations  QR,  which  let  be  176  Feet:  So  in 
the  Oblique-angled  Triangle  QS  R  you  have  given,  (tj  the  angle 
SRQ  deg.  10  min.  the  angle  obferved  at  your  firft  Station; 
(x)  the  angle  R  QS,  no  deg.  30  min.  which  was  the  angle  ob¬ 
ferved  at  your  fecond  Station;  and  ($}  you  have  given  the  mea- 
fured  fide  R  QS  176  Foot,  which  is  the  diftance  of  your  two  Sta¬ 
tions,  and  you  are  to  find  the  two  other  Tides  R  S,  and  QS,  which 
you  may  find  by  the  7  Cafe  of  the  4  Chapter  of  the  3  Book,  in  this 
manner.  For,  D  d  Having 


/ 
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Having  two  angles  S  R  Q.  and  R  Q_S  given,  you  have  alfo  the 
third  angle  R  S  CLgiven,  24  degrees  20  minutes,  it  being  the  com¬ 
plement  of  the  other  two  to  180  degrees,  (by  the  17  Chap,  of  the 
y  Lib.)  Then  to  find  the  other  two  Tides,  the  proportion  is, 

I,  For  the  Tide  Q$; 

As  the  fine  of  the  angle  RSQ^  M  degrees  20  minutes, 
is  to  the  Logarithm  of  tne  Tide  R  Q,  176  foot, 

So  is  the  Tine  of  the  angle  QR  S,  45  degrees  10  minutes, 
to  the  Logarithm  of  the  fide  Q  S,  303  foot,  fere . 

II.  For  the  fide  R  S ; 

As  the  fine  of  the  angle  QRS,  4?  degrees  10  minutes,' 
is  to  the  Logarithm  of  the  fide  Qj5,  303  foot, 

So  is  the  fine  of  the  angle  R  QJS,  1 10  deg.  30  min.  (or 
69  deg.  30  min.)  to  the  Logarithm  of  the  fide  R  S, 

400  foot ;  which  is  the  distance  required. 

If  I  have  been  larger  upon  this  Particular  then  I  intended,  having 
fufficiently  infilled  thereon  before  in  the  Dimenfion  of  plain 
Triangles  ;  but  that  the  Reader  may  fully  underfland  thefe  ne- 
ceflary  conclufions,  I  have  in  this  Example  ufed  all  the  perfpi- 
cuity  I  could  imagine,  fo  that  in  the  fubfequent  Chapter  1  may 
be  the  Briefer ;  tor  this  being  Well  underftood,  he  may  eafily 
apprehend  any  of  the  other  at  the  firft  View. 

- - - - - - 

it-.  ,  .  *  |*  ’*  ,  '•  i  -  t  r  '  ,>  . 

chap.  vii. 

Hoto  to  take  an  inac  cejjible  di fiance  at  two  flati *■ 
ons  by  the  Circumlerentor. 

LET  it  be  required  to  find  the  diflance  from  R  or  Q.to  S.  (Fig. 

20.)  Fir/,  place  your  Inftrumenc  at  R,  and  direft  the  Sights 
to  S  oblerving  what  degrees  the  South-end  of  the  Needle  cuttech, 
which  let  be  315  deg.  30  min.  then  turning  the  Inflrument  about, 
direft  the  Sights  to  (L,  obferving  what  degrees  the  Needle  there 
cutteth,  which  let  be  270  deg.  20  min.;  therefore  from  31*  deg. 
30  min.  fubtraft  270  deg.  20  min.  and  there  will  remain  45  deg. 
to  min.  which  is  the  quantity  of  the  angle  S  R  Q; 

Then  remove  the  Inflrument  to  Q,  and  direct  the  Sights  to  R, 
the  Needle  cutting  90  deg.  20  min. ;  alfo  dired.1  the  Sights  to  S,  the 
Needle  cutting  339  deg.  50  min.  Now  if  you  fubtradl  90  deg.  20 
min.  from  330  deg.  50  min.  the  remainder  is  249  deg.  30  minutes. 
Which  (becaufe  it  exceedeth  180  deg.)  fubtrafr  from  360  deg.  and 
there  remains  1 10  deg.  30  min.  the  irue  quantity  of  the  angle  R  Qjj. 

Having 
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Having  thus  obtained  the  two  angles  R  QS  and  S  R  Q^,  you  muft 
meafure  the  Stationary  diftance  Q^R  i76footj  fo  have  you  given 
in  the  Triangle  QJR  S,  ( 1  )  the  angle  R  Q.S,  1 10  deg.  30  minutes; 
(i)  the  angle  Q^R  S,  4?  deg.  10  min.  (3)  the  angle  R  24  deg. 
20  min  the  complement  of  the  other  two  to  180  deg.  and  ^4)  the 
Stationaiy  diftance  QJl  176  foot,  whereby  you  may  find  the  other 
fides  Q,S  and  RS,  according  to  the  Do&rine  delivered  in  the  fore* 
going  Chapter. 

deg,  min . 

C3*5  3°' 

Firft  Station  at  R,  degrees  cut  are*' 

(xyo  20 

The  quantity  of  the  Angle  QRS45*  10 

So 

Second  Station  at  Q,  degrees  cutare^ 

L  90  20 

Subftrafl  249  30 

from  360  00 

i\4  — * — - 

The  quantity  of  the  Angle  R  QJ>  no  30 

The  Stationary  diftance  176  Foot. 

Hiving  thefe  things  given,  if  you  refoive  the  Triangle  Q_R  Sp 
you  fhall  find  the  fide  R  S  to  contain  400  Foot,  and  the  fide 
303  Foot  fire,  as  in  the  laft  Chapter. 


CHAP.  VIII. 

Hew  to  protraB  or  lay  down  upon  Taper  or  Tarch - 
f  ment  a  Diflance  taken ,  according  to  the  di¬ 
rections  of  tbe  two  lafl  Chapters,  by  help  of 
your  Protractor  or  line  of  Chords. 

HAving  made  Obfer  vat  ions  in  the  Field  by  the  Theodolite  or  Cir¬ 
cumferentor,  you  are  to  note  down  the  Quantities  of  the  feve- 
ral  Lines  and  Angles  obferved  in  the  Field  in  a  Book  or  Paper,  fo 
that  they  may  be  ready  at  hand  when  you  come  to  Protri&ion ; 
and  this  is  the  ufual  way. 

Suppofe  it  were  required  fo  draw  upon  Paper  or  Paftboard  the 
true  Symmetry  or  Proportion  of  the  diftance  taken  in  the  laft: 
Chapter. 

Firfti  Upon  your  Paper  draw  a  Line  at  length,  a  a  R  Q,  (Fig.  20) 
then,  upon  one  end  thereof,  as  at  R,  place  the  Center  of  your  Pro - 
trattor ,  and  lay  the  Meridian  line  EF  of  the  Protrattor  dire&ly 
upon  the  Line  QJR ;  then  (becaufe  the  angle  QJl  S  is  45  degrees 

,  10  minutes, 


16  The  Ufe  of  the  fever al  Lib.  IV. 

jo  minutes*)  therefore  againft  45  degrees  10  minutes  of  your  Prt- 
trttftor,  make  a  Mark  upon  your  Paper  with  your  Protrdlm-Pi», 
fas  is  before  taught  Chap,  i)  and  draw  the  Line  R  S.  ihisdone, 
from  any  Scale,  take  your  Stationary  Diftance  R  Q.176  Foot,  and 
fet  it  from  IV  to  a:  Then  upon  the  point  Qjbecaufe  the  Angle 
ROS  contains  1 10  deg.  jo  min.)  place  the  Center  of  the  Protratlor, 
and  turn  it  about  ’till  the  Line  R  Q.  lie  direftly  under  1  to  degrees. 
Then  (at  the  point  E  of  the  ProtraSor')  make  a  Mark  with  your 
Protrdlint-Pin,  and  through  that  point  draw  the  Line  QS,  which 
will  cut  the  Line  R  S  in  the  point  S.  Then  it  you  meafure  the 
length  of  the  Lines  Q.S  and  R  S  by  the  fame  Scale  from  whence 
vou  took  176  for  the  Line  QR,  you  (half  find  the  Line  Q.S  to 
contain  joj,  and  the  Line  R  S  to  contain  400,  exaftly  agreeing 
with  the  number  found  in  the  laft  Chapter. 


CHAP.  IX. 

/  * 

How  to  take  the  Altitude  of  any  Tower,  Tree , 
Steeple,  or  the  like,  ( being  acceffible)  by  the 
Label  and  Tangent-Line. 

HAving  in  the  fifth  Sc  cl  ion  of  the  fourth  Chaffer  of  this  Book 
fhewn  how  to  obferve  an  Angle  of  Altitude  by  the  Label  and 
Tangent-line,  we  now  come  to  the  farther  ufe  thereof*  in  the  taking 
of  Heights,  either  Acceffible  or  Inacceflible. 

Suppofe  therefore  that  the  Line  CA  (Fig*  19)  were  a  Tree, 
Tower,  Steeple,  or  other  thing,  whofe  Height  were  required. 

Firfiy  place  your  Inftrument  at  any  convenient  diftance  from  the 
Bafe  or  Foot  of  the  Objett  to  be  meafured,  as  at  B,  and  there  look¬ 
ing  through  the  Sight  of  the  Label  by  the  Pin,  ’till  you  efpie  the  top 
of  the  Altitude  at  C,  note  what  degrees  of  the  Tangent  Line  are 
cut  by  the  Label;  for  that  is  the  quantity  of  the  Angle  of  Altitude, 
namely,  the  angle  C  B  A,  which  fuppofe  30  degrees :  Then  is  the 
other  angle  B  C  A  60  degrees,  it  being  the  Complement  of  the 
former  to  90  degrees. 

Then  (with  your  Chain ,  or  otherwife)  meafure  the  diftance 
from  B  (the  place  of  your  ftanding)  to  A,  (the  foot  of  the  thing 
to  be  meafured^  which  fupprfc  400  Foot. 

Then  in  the  Triangle  ABC  there  is  given  fi)  the  Angle 
CB  A  30  degrees;  (i)  the  angle  BC  A  60  degrees;  and  (3)  the 
diftance  B  A  400  Foot :  And  it  is  required  to  find  the  fide  C  A, 
by  the  1  C*fe  of  Right-angled  plain  Triangles.  For, 

As  the  fine  of  the  angle  B  C  A  60  degrees, 

is  to  the  Logarithm  of  the  fide  B  A  400  Foot, 

So  is  the  fine  of  the  angle  C  B  A  30  degrees, 
to  the  Logarithm  of  the  fiJe  C  A. 

;  -  This 
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This  Proportion  being  wrought  according  to  the  former  directi¬ 
ons,  the  fide  C  A  will  be  found  to  contain  almoft  231  Foot ;  ani 
that  is  the  Height  of  C  A  required. 


CHAP.  X. 

How  to  V retract  or  lay  down  upon  Taper  the  Ob¬ 
servation  made  in  the  lafl  Chapter, 

TCJ Aving  drawn  a  Line  upon  your  Paper,  as  AB,  place  the  Cen- 
ter  of  the  Protractor  upon  B:  Now  (becaufe  when  you  made 
your  Obfervation  at  B,  the  Degrees  cut  were  30)  turn  the  Pro¬ 
tractor  about,  ’till  the  Line  BA  lies  juft  under  30  Degrees;  then 
(with  your  Protr acting-pin)  make  a  mark  by  the  edge  of  your  Pro¬ 
tractor  againft  00  degrees,  and  draw  the"  Line  BC,  fo  (hall  the 
angle  CBA  contain  50  degrees.  Then,  (becaufe  the  meafured  di¬ 
ftance  B  L  was  400  Foot)  take  400  from  any  of  your  Scales  of 
equal  parts,  and  let  that  diftance  from  B  to  A,  and  from  the  point 
A  ere  A  the  Perpendicular  A  C ;  which  Perpendicular  being  taken 
in  your  Compaffes,  and  meafured  upon  the  fame  Scale  from  whence 
the  400  Foot  was  taken,  you  {hall  find  it  to  contain  almoft  231 
Foot :  And  fo  much  is  the  Altitude  C  A,  as  before. 


CHAP.  XL 

How  to  take  an  inaccefjible  Altitude  by  the  Label 
and  Tangent-Line. 

pOR  the  effecting  hereof^  you  muft  make  two  Obfervations with 
your  Inftrument.  Let  the  Line  BC  {Fig.  21)  reprefent  fome 
Object  whofe  Height  is  required.  Firjt ,  place  your  Inftrument  at 
A,  and  diredl  the  Sights  to  B,  the  top  of  the  Object :  Noting  what 
degrees  of  the  Tangent-Line  are  cut  by  the  Label,  which  let  be  50 
degrees,  the  quantity  of  the  angle  BAC.  Now,  becaufe  you  can¬ 
not  come  to  meafure  the  diftance  from  A  to  C,  by  reafon  of  fome 
River  or  other  impediment  lying  between  A  and  C,  therefore, 
with  your  Chain,  meafure  out  from  A  towards  C  any  number  of 
feer,  according  as  the  ground  will  permit,  as  from  A  to  D,  which 
fuppofe  to  be  200  Foot ;  and  at  D  place  your  Inftrument  again,  and 
there  Obferve  the  quantity  of  the  angle  B  D  C,  which  fuppofe  to 
be  64  Degrees.  Thefe  two  angles  being  known;  the  two  oppofite 
angles  are  alfo  knowm  :  For  the  angle  BAC  being  yc  degrees,  the 
whole  angle  ABC  muft  be  40  degrees,  the  Complement  of  the 
former  to  90  degrees :  Again,  the  angle  BDC  being  6 4  degrees, 
ue  angle  D  B  C  muft  be  the  Complement  thereof,  namely  2 6  de. 

'  £  e  grees 
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crees  Then  if  youfubftraft  the  angle  DBC,  degrees  fiom  the 
whole  angle  ABC,  40  degrees,  there  will  remain  14  degrees  lor 
the  angle  A BD,  by  the  knowledge  whereof  you  may  attain  to  the 
Altitude  BC',  for  in  the  Triangle  A  B  D  you  have  given, 


j 


1  The  Angle  BAD,  50  degrees; 
2,  The  Angle  A  B  D,  14  degrees ; 
3  The  Diftance  A  D,  200  foot. 


which  fby  the  former  Dire&ions')  will  help  you  to  find  the  length 
of  the  fide  DB,  either  by  the  Tables  in  the  third  Book,  or  by  the 
Lines  of  Artificial  Numbers,  Sines  and  Tangents  on  the  Index  oi 
your  Table,  as  is  formerly  taught  ;  the  Proportion  being, 


As  the  Sine  of  the  Angle  ABD,  14  degrees, 
is  to  the  Logarithm  of  the  fide  A  D,  200  loot, 
So  is  the  Sine  of  the  Angle  BAD,  50  degrees, 
to  the  Logarithm  of  the  fide  D  B  : 


which,  by  working  according  to  the  former  direcTion,  will  be  found 
to  be  633  Foot. 

Then  muft  you  make  a  fecond  work  in  the  Triangle  BCD,  in 
which  you  have  given, 


1  The  Angle  BDC,  64  degrees; 
x  The  Angle  DBC,  26  degrees ; 

3  The  fide  DB,  633  Foot. 

And  you  are  to  find  the  fide  of  B  C,  the  Altitude  required : 
Wherefore  fay  again, 

As  the  Sine  of  the  Angle  BCD,  90  degrees, 
is  to  the  Logarithm  of  the  fide  DB,  633  foot, 

So  is  the  Sine  of  the  Angle  BDC,  64  degrees, 
to  the  Logarithm  of  the  Altitude  BC: 


which,  according  to  the  former  Doftrine,  will  be  found  to  be  569 
FoQt,  the  Altitude  required* 


CHAP. 


■ 
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CHAP.  XII. 

How  to  Vrotracl  the  Obfervation  taken  in  the  laft 
Chapter. 

HAving  made  obfervation  as  in  the  laft  Chapter,  and  noted  down 
in  a  Book,  or  otherwife,  that  the  degrees  cut  at  your  firft  Sta¬ 
tion  at  A  {Fig.  xi)  were  yo,  and  the  degrees  cut  at  the  fecond 
Station  at  D^were  64,  and  that  your  Stationary  diftance  AD  was 
200  foot,  you  may  immediately  find  the  Altitude  B  C  by  Pro- 
traftion,  thus: 

Firft,  draw  a  Line,  as  A  C,  in  which  line  let  A  reprefent  your 
firft  Station,  whereon  lay  the  Center  of  your  Protractor ;  and  make 
the  angle  B  A  C  to  contain  yo  deg.  (as  hath  been  feveral  times 
before  (hewn)  and  draw  the  line  A  B.  Then  upon  the  line  A  C  fet 
off  the  diftance  of  your  two  Stations,  200  foot,  from  A  to  D:  Then 
bring  your  Protractor  to  D,  (which  reprefents  your  fecond  Station) 
and  ^placing  the  Center  of  your  Protractor  thereupon,  fet  off  an 
angle  of  64  degrees,  as  BDC,  and  draw  the  line  DB:  Then 
where  thefe  two  lines  AB  and  DB  interfeft  or  meet,  which  is 
in  the  point  B,  from  that  point  let  fall  the  Perpendicular  B  C,  the 
length  whereof  being  meafured  upon  the  fame  Scale  from  whence 
you  took  the  diftance  A  D,  will  give  you  569  foot ;  and  that  is  the 
Altitude  of  A  B,  which  was  required. 


CHAP.  XIII. 

How  to  take  the  Diftance  of  divers  places  one 
from  another ,  according  to  their  true  Situa¬ 
tion,  and  to  make  a  Map  thereof. 

J.  By  the  Plain  Table. 

Fig,  i.^pHis  Propofition  is  good  ufe  to  defcribe  PUno  the 
moft  eminent  places  in  a  Town  or  City,  and  to  make 
fas  it  were)  a  Map  thereof.  Let  A  B  C  D  E  F  G  be  certain  eminent 
places  fituate  in  fome  Town  or  City,  and  let  it  be  required  to  de- 
feribe  all  thofe  places  upon  Paper,  by  which  the  Diftance  or  any 
of  them  one  from  another  may  be  readily  found. 

At  fome  convenient  diftance  from  the  City  or  Town,  make 
choice  of  two  convenient  places,  as  K  and  L,  from  either  of  which 
you  may  plainly  difeern  all  the  places  which  you  intend  to  defcribe 
in  your  Map.  Then  at  one  ot  thefe  places  (as  at  K)  place  your 
Table,  and  near  one  of  the  fides  thereof  draw  a  Line  parallel  to 

the  edge  of  the  Table.  In  this  Line  affign  any  point,  as  K,  tor 
0  your 
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your  firft  Station;  and  laying  the  index  upon  the  Line,  turn  the 
Table  ^bour,  ’till  through  the  Sights  you  efpie  the  orher  place 
which  you  intend  for  your  fecond  Station  ;  which  found)  fcrevv 
the  Table  faft  there. 

Then  laying  the  Index  to  the  point  K,  turn  it  about,  ’till  through 
the  Sights  you  efpie  your  firft  mark  at  A,  and  by  the  fide  of  the 
Index  draw  the  Line  A  K :  Secondly ,  turn  the  Index  to  the  fecond 
mark  at  B,  and  draw  the  Line  B  K  :  Thirdly ,  dired  your  Sights  to 
C>  and  draw  the  Line  CK:  Fourthly ,  direct  your  Sights  to  D,  and 
draw  the  Line  DK:  Fifthly,  dired  the  Sights  to  E,  and  draw 
the  Line  EK:  Sixthly ,  direct  the  Sights  to  F,  and  draw  the  Line 
EK:  Laftly,  dired  the  Sights  to  G,  and  draw  the  line  G  K.  60 
have  you  finiftied  your  work  at  your  firft  Station. 

This  done,  with  your  Chain  meafure  the  Diftance  of  your  two 
Stations  K  and  L,  (in  which  you  mult  be  very  exad)  which  fup- 
pofe  to  contain  800  Foot;  and  removing  your  Table  to  L,  lay  the 
Index  upon  the  Line  K.  L,  turning  the  Table  about,  ’till  through 
the  Sight,  you  fee  your  firft  Station  at  K,  and  there  fciew  it  faft, 
fo  that  it  alter  not  fo  long  as  your  work  continueth. 

Then  laying  the  Index  to  the  point,  L,. dired  your  Sights  to  the 
feveral  marks  as  before,  namely,  to  ACBFDEG*  and  fropi  each 
of  thofe  marks  draw  Lines  by  the  fide  of  the  Index  ;  as  A  L,  C  L^ 
BL)  FL,  DL,  EL,  and  GL.  So  is  your  work  finifhed  at  your 
fecond  Station  alfo. 

Having  thus  done,  firft  obferve  where  the  Line  K  A  crofieth  the 
Line  LA,  which  is  at  A,  at  which  point  you  may  draw  the  Fi¬ 
gure,  or  write  the  name  of  the  thing  which  it  reprefenteth.  Se¬ 
condly,  obferve  where  the  Line  KB  crolfeth  the  Line  L  B,  which  is 
at  B,  at  which  point  write  the  name  of  the  place  as  before.  Thirdly , 
obferve  where  the  Lines  KC  and  LC  interled,  which  is  at  C,  at 
which  point  alfo  note  the  place.  Fourthly ,  at  the  interfedion  of 
K  D  and  L  D,  which  is  at  D,  write  the  name  of  the  place  a$  be¬ 
fore.  Do  thus  with  all  the  reft  of  the  places,  be  they  never  fo 
many:  So  fhall  the  feveral  points  of  interfedion,  ABCDFFG, 
upon  your  Table,  represent  the  refpedive  places  in  the  Town  or 
City. 

Now  to  know  the  Diftance  of  any  of  thefe  places  one  from  am> 
ther,  you  muft  take  the  Diftance  required  in  your  Compalles,  and 
apply  it  to  the  fame  Scale  by  which  the  Stationary  diftance  KL 
was  laid  down,  and  it  will  there  (hew  you  the  diftance  required. 

And  by  this  means  may  you  make  a  true  and  accurate  Map  of 
any  City,  Town  or  Village,  from  two  Towers,  or  like  places,  from 
whence  all  Churches,  Towers,  and  other  eminent  Places  may  be 
feen,  as  the  Bending  of  Rivers,  Wind-mills,  &c. 


II-  By 
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By  the  Theodolite. 

■  ,\ 

fig.  I.  A  Sin  the  laft  Chapter,  make  choice  of  two  places,  from 
i  \  either  of  which  you  may  conveniently  fee  all  thofe 
places  you  intend  to  defcribe;  which  two  places  let  be  K  and  L. 
Then  placing  the  Inftrument  at  K,  lay  the  Index  on  the  Diame¬ 
ter  thereof,  and  turn  the  whole  Inftrument  about,  ’till  through  the 
back  Sights  you  efpie  your  fecond  Station  at  L:  Then  fixing  the  In¬ 
ftrument  rhere,  direft  your  Sights  to  the  feveral  marks  A  B  C  D  E  F  G, 
obferving  what  degrees  the  Index  cutteth  when  dire&ed  to  any  of 
the  marks  intended.  As  fuppofe,  your  Inflrument  being  fixed  at 
K,  and  the  Sights  diredfed  to  A,  the  Index  cuts  83  deg.  50  mi¬ 
nutes;  at  B,  97  deg.  yy  minutes;  at  C,  1 14  deg.  »o  minutes;  at 
D,  113  deg.  40  minutes;  at  E,  174  deg.  35  minutes;  at  F,  138 
degrees  30  minutes;  and  at  G,  155  degrees  20  minutes. 

Then  removing  vour  Inftrument  to  L,  lay  the  Index  on  the  Dia¬ 
meter  thereof,  and  torn  it  about  ’till  through  the  fore  Sights  you 
efpie  your  former  Station  at  K,  as  is  before  taught.  Then  direct¬ 
ing  the  Sights  to  your  firft  mark  A,  the  Index  cuts  33  degrees  yo 
minutes;  at  C,  43  degrees  40  minutes;  at  B,  y4  degrees  10  mi¬ 
nutes;  at  F,  6 4  degrees;  at  D,  73  degrees  20  minutes;  at  E,  87 
degrees  jy  minutes ;  and  at  G,  113  degrees  40  minutes* 

Thefe  ieveral  Obfervations  of  the  degrees  cut  by  the  Index  at 
both  Stations  ought  to  be  noted  in  a  Book  or  Paper,  together  with 
the  Stationary  Diftance,  as  in  this  example. 
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By  the  help  of  this  Table  of  your  Obfervations,  you  may  at 
any  time  Protraft  the  fame  upon  Paper;  and  making  a  Scale  of 

F  f  equal 
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equal  Parts  anfwerable  to  the  Parts  of  your  Stationary  Diftance, 
you  may  with  your  Compares  measure  the  Diftance  of  ,any  of 
thefe  marks,  or  places  one  from  another,  or  from  either  of  your 

Stations. 

t 

III.  How  to  Vrotract  the  former  Obfervations 
upon  Taper,  and  to  make  a  Scale  to  mcafute 
any  of  the  Pittances. 

Fit.  I.  VOur  Paper  or  Parchment  being  provided,  draw  therc- 
*'  ’  I  Upon  a  Line  at  length,  and  therein  aflign  two  Points,  as 
K  and  L,  reprefenting  your  two  Stations:  Then  upon  your  firft 
Station  at  K,  lay  the  Center  of  your  ProtmBor,  with  the  Meridian 
Line  thereof  (which  is  noted  with  EF)  diredly  upon  the  line  KL. 
Then  lay  the  Table  of  your  Obfervations  before  you ;  and  feeing 
that  at  your  firft  Obfervation  the  Index  cut  83  degrees  30  mi¬ 
nutes,  you  mull  therefore  with  your  Protrafting-pin  make  a  mark 
againft  83  degrees  50  minutes  ot  your  Protractor.  Again,  feeing 
that  at  your  fecond  Obfervation  the  Index  cut  97  degrees  33  mi¬ 
nutes  therefore  with  your  Protrafting-pin  make  a  maik  upon  your 
Paper  againft  97  degrees  33  minutes  of  your  Protrador.  And 
thirdly,  feeing  that  at  your  third  Oblervation  your  Index  cut  ir4 
degrees  to  minutes,  you  mull  likewife  make  a  maik  againft  1 13 
degrees  10  minutes.  And  thus  mult  you  do  with  all  the  reft  of 
vour  Obfervations,  be  they  never  fo  many :  Which  being  done, 
from  the  Point  or  Station  K,  you  mull  draw  the  ftraight  lines  KA, 
KB,  KC,  KD,  &c. 

Then  remove  your  Protraflor  to  L,  which  lignines  your  fecond 
Station,  laying  the  Meridian  Line  thereof  upon  the  Line  KL;  and 
then  by  your  Table  note  the  Angles  qf  your  Obfervations  made  at 
your  fecond  Station,  in  all  refpefts  as  you  did  thofe  of  your  firft 
Station.  So  (hall  you  find  that  at  the  firft  Obfervation  at  your 
fecond  Station,  the  Index  cut  33  degrees  50  minutes;  therefore 
with  your  Protratting^pin  make  a  mark  upon  the  Paper  againft 
3?  degrees  50  minutes  of  the  Protrattor.  Again,  the  degrees  cut 
at  your  fecond  Obfervation  were  43  degrees  40 -minutes ;  there¬ 
fore  make  a  mark  againft  43  degrees  40  minutes  ol  your  Protratfor . 
Alfo  the  degrees  cut  at  your  third  Obfervation  were  54  degrees 
10  minutes,  againft  which  likewife  make  a  mark;  dealing  with  all 
the  reft  of  your  Obfervations  in  the  fame  manner.  Then  through 
thefe  feveral  Points,  from  your  Station  L,  draw  ftraight  Lines  ’till 
they  interfedt  thofe  lines  before  drawn  from  K,  which  will  be 
the  Points  ABCDEF  and  G;  which  Points  bear  a  juft  Proporti¬ 
on  to  the  marks  which  you  obferved. 

Now  to  find  the  Diftance  of  any  of  thefe  marks  one  from  ano¬ 
ther  you  muft  divide  a  Line  into  fuch  equal  Parts,  that  your  Sta¬ 
tionary  Diftance  KL  may  contain  800  of  them.  Your  Scale  be- 
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ing  thus  made,  take  in  your  Compafles  the  Diftance  between  any 
two  Marks  or  Places  here  deferred,  and  apply  it  to  your  Scale ; 
fo  fhall  it  exactly  fhew  you  the  true  Diftance  between  the  two  places 
fo  taken,  in  the  fame  parts  as  the  line  K  L  was -divided 

In  this  manner  may  you  with  fpeed  and  exa&nefs  attain  the  true 
Diftance  and  situation  of  any  Mak  or  Marks  far  remote,  with- 
Out  approaching  near  any  of  them  :  And  thus  in  over  grown  Land, 
where  you  can  neither  go  about  ir,  nor  meafure  within  it,  this 
Chapter  will  be  of  excellent  ufe  :  “  S  ich  are  the  greateft  part  of  thofe 
“  vaft  Woods  in  Carolina,  this  Year  fold  to  the  Quakers. 

Fo  ,  if  two  Scaffolds  be  erefted  at  a  fufficient  Diftance  from 
<c  one  another,  higher  than  the  tops  of  the  Trees,  and  infuch  places 
“  that  we  can  plot  their  Diftance,  as  hereafter  taught :  Then  let 
“  Pikes  with  Flags  be  ere&ed  at  the  moft  remarkable  bounds  of  the 
rt  Land  then  to  be  Plotted,  and  let  Signals  by  Waving,  and  Colours 
“  diftinguifh  them  from  one  another,  at  the  two  different  Stations. 
“I  fay,  having  thus  prepared  things,  a  Surveyor  may  Survey  and 
“  plott  ten  thoufand  Acres  of  Land  in  one  Day.  And  after  he  hath 
“  Plotted  thefe  Obfervations,  he  may  ufe  any  two  of  thefe  to  raife 
<c  his  ScafFulds  at,  and  fo  procetd  through  the  whole  Country.  Of 
u  this  fee  more  in  the  Appendix. 

%  I  might  here  infert  divers  other  Cafes  concerning  the  ta¬ 
king  of  Heights  and  Diftances;  as,  divers  Places  lying  in 
the  fame  right  Line,  to  find  their  Diftances ;  or,  part  of  a 
Diftance  or  Altitude  being  given,  to  find  the  whole,  with 
infinite  others  of  that  nature :  But  feeing  that  thefe  are  but 
Parts  or  Branches  of  what  is  here  already  delivered,  and 
are  rather  Problems  of  Curiofity  then  Ufe,  I  will  therefore 
pafs  them  over,  and  the  rather,  becaufe  thefe  being  rightlv 
underftood,  the  performance  of  any  other  will  be  very  eafiu 
But  remember  always,  in  tak  ng  of  inacceffible  Heights  and 
Diftances,  as  alfo  in  the  Plotting  of  unpayable  Grounds,  that 
you  take  always  youF  Stationary  diftance  as  large  as  may  be.’ 
And  if  at  any  time  you  be  required  to  take  the  Altitude  of 
a  Caftle,  Church  or  Tree,  ftanding  on  a  Hill,  you  muft  per¬ 
form  it  at  two  Operations:  by  taking  the  Altitude  of 

the  Caftle  and  Hill  together,  as  one  Altitude;  and  Secondly * 
by  raking  the  Height  of  the  Hill  alone:  And  then  fubftra- 
£fing  the  Height  of  the  Hill  from  the  whole  Height,  the 
Remainder  fhall  be  the  Height  of  the  Caftle.  And  here 
note  alfo,  that  in  the  taking  of  all  manner  of  Altitudes,  whe° 
ther  A  cdffihle  or  Inacceffible,  you  muft  always  add  to  the 
Heigbc  found,  the  Height  of  your  Inftrumenc  from  the 
Ground. 
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CHAP.  XIV. 

How  to  take  the  true  Blot  of  a  Yield  at  one  Sta¬ 
tion  taken  within  the  fame  Yield ,  from  whence 
you  may  fee  all  the  Angles:  By  the  Plain 
Table,  Theodolite^ Circumferentor. 

I.  By  the- Plain  Table. 

firt.  U-TT  A  ving  entred  upon  any  Field  to  Survey  thus,  your  firft 
XJL  Work  mult  be  to  fet  up  Tome  vifible  Mark  at  each  An¬ 
gle  thereof,  [ ‘not  near  but  in  the  very  Angle ; ]  or  let  one  go  conti¬ 
nually  before  you  to  every  Angle,  holding  up  a  white  Cioath,  or 
the  like  to  direct  you:  Which  being  done,  make  choice  cl  lome 
convenient  place  about  the  middle  of  the  Field,  from  whence  you 
mav  behold  all  your  Marks,  and  there  place  your  Table,  cover’d 
with  a  ftieet  of  Paper,  the  Needle  hanging  directly  over  the  Meri¬ 
dian-line  of  the  Card;  (which  you  mult  always  have  regard  unto, 
efpecially  when  you  are  to  Survey  many  Fields  together.)  Then 
make  a  Mark  about  the  middle  of  your  Paper,  which  fliall  repre- 
fent  that  part  of  the  Field  where  your  Table  ftandeth;  and  laying 
the  Index  upon  this  Point,  direft  your  Sights  to  the  feveral  An¬ 
gles  where  you  before  placed  your  Marks,  and  draw  Lines  by  the 
lide  of  the  Index  upon  the  Paper:  Then  meafure  the  Diftance  of 
every  of  thefe  marks  from  your  Table,  and  by  your  Scale  fee  the 
fame  Diftances  upon  the  Lines  drawn  upon  the  Table,  making 
fmall  Marks  with  your  Protracting  pin,  or  Compals*pomt,  at  the 
end  of  every  of  them  :  Then  with  Lines  being  drawn  fiom  one 
to  another  of  thefe  Points,  you  fliall  have  upon  your  Table  the  ex- 
aft  Plot  of  your  Field ;  all  the  Lines  and  Angles  upon  the  Table  be¬ 
ing  proportional  to  thofe  of  the  Field. 

Suppofe  you  were  to  take  the  Plot  of  the  Field  A  B  C  D  E  F. 
Having  placed  Marks  in  the  feveral  Angles  thereof,  make  choice  of 
fome  convenient  place  about  the  middle  of  the  Field,  as  at  L,  from 
whence  you  may;  behold  all  the  Mlarks  before  placed  in  the  feveral 
Angles,  and  there  place  your  Table:  Then  turn  your  Inftrument 
abo^t,  ’till  the  Needle  hang  over  the  Meridian-line  of  the  Card, 
the  North-end  of  which  Line  is  noted  with  a  Flower-de-luce,  and 
is  reprefented  in  this  Figure  by  the  line  NS. 

Your  Table  being  thtis  placed,  with  a  fheet  of  Paper  thereupon, 
make  a  Mark  about  the  middle  of  your  Table  which  fhall  repre¬ 
sent  that  place  in  the  Field  where  your  Table  ftandeth.  i  lien,  ap¬ 
plying  your  Index  to  this  Point,  direft  the  Sights  to  the  fir  ft  mark 
at  A,  and  the  Index  refting  there,  draw  a  Line  by  the  fi  le  thereof 

to  the  Point  L:  Then  with  your  Chain  meafure  the  diftance  from  L, 

the 
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the  place  where  your  Table  ftandeth  to  A,  your  firft  Mark,  which 
fuppofe  to  be  8  Chains  10  Links:  Then  take  8  Chains  10  Links 
from  any  Scale,  and  fet  that  Diftance  upon  the  Line  upon  your  Ta¬ 
ble  from  L  to  A,  and  at  A  make  a  Mark. 

Then  directing  the  Sights  to  B,  the  fecond  Mark,  draw  a  Line 
bv  the  fide  of  your  Index  as  before,  and  meafure  the  Diftance  from 
vour  Table  at  L,  to  your  mark  at  B,  which  fuppofe  8  Chains  7$ 
Links:  This  Diftance  mull  be  taken  from  your  Scale,  and  fet  up¬ 
on  your  Table  from  L  to  B,  and  at  B  make  another  Mark. 

Then  directing  the  Sights  to  the  third  mark  C,  and  draw  a  Line 
bv  the  fide  of  the  Index,  meafuring  the  Diftance  from  L  to  C,  which 
fuppofe  10  Chains  65  Links:  This  Diftance  being  taken  from  your 
Scale,  and  applied  to  your  Table  from  L  to  C,  (hall  give  you  the 

point  C,  reprefenting  your  third  Mark.  „  . 

In  this  manner  you  muft  deal  with  the  reft  of  the  marks  at  D, 
E  and  F,  and  more,  if  the  Field  had  confided  of  more  Sides  and 

^  daftly  when  you  have  made  Obfervation  of  all  the  Marks  round 
the  Field,  and  found  the  Points  A  B  C  D  E  and  F  upon  your  Table, 
you  muft  draw  Lines  from  one  Point  to  another,  ’till  you  conclude 
where  you  firft  began.  As,  draw  a  Line  from  A  to  B,  from  B  to  C, 
from  C  to  D,  from  D  to  E,  from  E  to  F,  and  from  F  to  A,  where 
vou  began;  then  will  ABCDEF  be  the  exaft  Figure  of  your 
Field  the  fides  and  Angles  of  the  faid  Figure  bearing  an  exaft 
Proportion  to  thofe  in  the  Field  :  And  the  line  N  S,  in  this  and  the 
following  Figures,  always  reprefenteth  the  Meridian-line. 


11  By  the  Theodolite. 

fVV.II.PLace  Marks  at  the  feveral  Angles  of  the  Field  as  before* 

6  A  and  make  choice  of  fome  convenient  place  about  the  mid¬ 
dle  thereof,  as  L,  from  whence  you  may  fee  all  the  Marks,  and 
there  place  your  Inftrument,  the  Needle  hanging  direttly  over  the 

Meridian-line  in  the  Card.  .  f  .  , 

This  done,  direft  your  Sights  to  the  firft  mark  at  A,  noting  what 
degrees  the  Index  cutteth,  which  let  be  36  degrees  45  minutes : 
Thefe  3 6  degrees  45  minutes  muft  be  noted  down  in  your  Field- 
book  in  the  firft  and  fecond  Columns  thereof.  Then  meafure  the 
diftance  from  L,  the  place  of  your  Inftrument  to  A,  your  firft  mark, 
which  let  contain  8  Chains  10  Links.  Thefe  8  Chains  10  Lmks„ 
muft  be  placed  in  the  third  and  fourth  Columns  of  your  Field-book, 
as  hath  been  direaed  in  the  Defcription  thereof,  and  as  is  done  ill 

this  Chapter.  _  , ,  .  ,  + 

Then  direft  the  Sights  to  B,  your  fecond  Mark,  and  note  the 

degrees  cutby  the  Index,  which  let  be  99  degrees  15  minutes,  and 
the  diftance  L  B  8  Chains  75  Links.  The  99  degrees  15  minutes 
muft  be  noted  in  the  firft  and  fecond  Columns  of  your  Field-book, 
and  the  8  Chains  75  Links  in  the  third  and  fourth  Columns. 

Gg 
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Then  direft  your  Sights  to  C,  your  third  Mark,  and  note  the  de- 
prees  cut  by  the  Index,  which  let  be  163  degrees  iy  minutes,  and 
let  the  Diftance  LC  be  10  Chains  65  Links.  The  163  degrees  15 
minutes  muft  be  noted  in  the  firft  and  lecond  Columns  of  your 
Field-book,  and  the  10  Chains  65  Links  in  the  third  and  fourth 

Columns  thereof. 

Then  direct  your  Sights  to  D,  your  fourth  Mark,  and  note  the 
degrees  cut  by  the  Index?  which  let  be  212  degrees: - 

(^f  And  here  you  muft  note,  That  in  ufing  the  degrees  on  the 
Frame  of  the  Table,  after  the  Index  hath  patted  180  de¬ 
grees,  which  is  at  the  line  NS,  freprefcnting  always  the 
Meridian-line;  you  muft  then  count  the  degrees  backward, 
according  as  they  are  numbred  on  the  Frame  of  the  Table, 
from  190  to  360.) 

i 

_ then  meafurethe  Diftance  LD,  which  let  be  8  Chains  53  Links. 

The  2  ix  degrees  muft  be  noted  in  the  firft  Column  of  your  Field- 
book,  and  the  8  Chains  53  Links  in  the  third  and  fourth  Columns 

thereof.  . 

Then  direct  your  Sights  to  E,  the  Index  cutting  187  degrees 

iy  minutes,  and  the  Diftance  LE  being  8  Chains  r  5  Links.  Thefe 
muft  be  noted  in  your  Field-book  as  before^  the  287  degrees  15  mi¬ 
nutes  in  the  firft  and  fecond  Columns,  and  the  8  Chains  iy  Links 

in  the  third  and  fourth.  -  p  ri  • 

Laflly,  Dirett  the  Sights  to  F,  your  laft  Mark,  the  Index  cutting 
34X  degrees,  and  the  Diftance  LF  being  9  Chains  55  Links.  Thefe 
muft  be  noted  down  in  your  Field-book  in  all  refpeds  as  the  former, 
•viz,,  the  34X  degrees  in  the  firft  Column,  3nd  the  6  Chains  yy 
Links  in  the  third  and  fourth.  Then  will  your  Obfervations  noted 
in  your  Field-book  ftand  as  in  this  Table  following. 


Degrees 

Minutes 

Chains 

Links. 

A 

36 

45 

8 

10 

B 

99 

1 5 

8 

?5 

C 

163 

*5 

10 

65 

D 

XIX 

00 

8 

5? 

E 

187 

8 

iy 

F 

342 

CO 

9 

55 

4  f  -  w  % ~  * 

,  III.  By  the  Circumferentor. 

tfs-n-T  Here  is  little  difference  between  the  work  of  this  and  the 
**  laft  Chapter.  For  the  Marks  being  placed  in  the  feve* 
ral  Angels  of  the  Field,  and  the  Station  appointed  at  L,  place  there 
the  Inftrumentj  and  turning  it  about,  direft  the  Sights  to  A,  (the 

Flower- 
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Flower-de-luce  of  the  Card  being  always  towards  you,)  the  South- 
end  of  the  Needle  cutting  3 6  degrees  45  minutes,  the  fame  which 
the  Index  of  the  Theodolite  did  in  the  laft  Chapter;  Then  meafutirrg 
the  Diftance  from  L  to  d,  you  will  find  it  to  contain*  as  before,  8 
Chains  10  Links;  which  you  mud  note  down  in  your  Field-book, 
as  in  the  laft  Chapter.  -  . .  •  * 

Then  turning  the  whole  Inftrument  about  (as  before)  direft  tha" 
Sights  to  B,  the  South-end  of  the  Needle  cutting  99  degrees  if  mi¬ 
nutes,  and  the  diftance  L  B  will  contain  8  Chains  75  Links;  which 
note  down  in  your  Book  alfo. 

In  this  manner  muft  you  direct  the  Sights  to  all  the  other  Angles 
CDE  and  F,  and  you  fhall  find  the  South-end  of  the  Needle  al¬ 
ways  to  cut  the  fame  degrees  in  the  Card,  as  the  Index  of  the  Theo - 
do  lit  e  did,  and  the  meafured  Lines  LC,  LD,  LE,  and  LF,  will 
be  like  wile  the  fame  :  So  that  the  Table  of  Qbfervations  in  the  laft 
Chapter  will  ferve  to  Protraft  either  this  or  the  other  work,  as  is 
taught  in  the  next  Chapter. 

IV.  Hew  to  V retrace  any  Obfervation  taken  as- 
cording  to  the  former  Directions.  > 

Fig.  II."Clrft,  draw  upon  your  Paper  or  Parchment  a  Line  at  length, 
-T  which  fhall  reprefent  the  Meridian-line  N  S  in  the  Figure: 
Then  make  choice  of  fome  Point  or  other  in  that  Line,  which  (hall 
reprefent  your  Station  or  Place  of  {landing  in  the  Field,  as  L:  Up-r 
on  this  Point  place  the  Center  of  your  Protrattor ,  fo  that  the  Meri¬ 
dian-line  EF  of  the  Protrattor ,  may  lie  diredtly  upon  the  Meridian¬ 
line  N  S  of  this  Figure. 

Then  laying  your  Field  Book  before  you,  and  feeing  that  at  ypur 
firft  Obfervation  at  A,  the  Index  of  the  lheodohte ,  or  the  Needle  of 
the  Circumferentor ,  cut  36  degrees  45  minutes,  you  muft  therefore 
againft  36  degrees  4?  minutes  of  your  Protrattor  make  a  mark  upon 
your  Paper. 

'  2.  Seeing  the  degrees  cut  at  your  fecond  Obfervation  were  99  de¬ 
grees  if  minutes,  you  mult  againft  99  degrees  if  minutes  of  your 
Protrattor  make  a  Mark  upon  your  Paper.  j 

3.  The  degrees  cut  at  your  third  Obfervation  were  165  degrees 
if  minutes,  therefore  againft  16  f  degrees  15  minutes  make  a  Mark 
upon  your  Paper. 

4.  The  degrees  cut  by  the  Index  or  Needle  at  your  fourth  Obfer¬ 
vation  being  212  degrees. - - 

(^[  Now  becaufe  ziz  degrees  is  greater  then  180  degrees,  you 
muft  therefore  turn  the  Semicircle  of  the  Protrattor  downwards; 
yet  the  Line  E  F  thereof  muft  lie  directly  upon  the  Meridian¬ 
line  N  S  as  before  :  And  fo  you  muft:  always  do  when  the  An¬ 
gle  you  are  to  Protraft  exceedeth  180  degrees.) 


you 
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_ you  muft  againft  m  degrees  of  the  ProtralUr  make  a  Mark 

UP°n  Seeinsfthe  degrees  cut  at  your  fifth  Obfervation  were  187  de- 
gr£s  ty  minutes,  therefore  make  a  Mark  againft  i8;  degrees 

^  iU4/Zrfthe  degreeTfut'at  your  laft  Obfervation  wereJ4V, ‘be¬ 
fore  againft  ?4a  degrees  of  your  frotraPior  make  a  Mark  with  your 

Pf  HavShus’  ProuSed  all  the  degrees  of  your  feveral  Obferva- 
tions  take  away  your  Protrdlor,  ar.d  laying  a  Rular  to  the  point  L, 
draw  obfcure  Lines  from  L  through  thofe  Points ;  which  Lines  will 
f  a  t  r  t  c  LD,  LE,  andLF.  ^ 

b  This  done,  you  muft  obferve  by  your  Field-book  the  length  of 

CV  As  thfline  LA  at  your  firft  Obfervation  being  8  Chains  10 
Links  therefore  8  Chains  to  Links  being  taken  from  your  Scale, 
aid  fet  upon  your  Paper  from  L  to  A,  it  ihall  give  you  the  point 

A  i^Thelerig^h^of'your  fecond  Line  being  8  Chains  75  Links,  you 
muft  take  8  Chains  7?  Links  from  your  Scale,  and  fet  them  upon 

y0U.r  Theeiine°LC  being  10  Chains  67  Links,  you  muft  therefore 
take  10  Chains  65  Links  from  your  Scale,  and  fet  them  upon  your 

^And  thus  muft  you  deal  with  all  the  reft  of  the  Lines,  as  L  D, 

^  M/..  draw  the  lines  A B,  BC,  CD,  DE,  EF.andFA,  fou 
(hall  you  have  the  exaft  Figure  of  the  Field  upon  your  Paper. 

■J  In  thefe  four  laft  Chapters  you  are  taught  how to  take  the 
Plot  of  any  Field  at  one  Station  taken  in  the  midft  thereof,  both 
bv  the  Plain  Table ,  Theodolite  and  Circumferentor,  and  alfo  how 
to  Protraft  the  fame.  This  way  of  Plotting  of  a  Field  is  fel- 
dom  or  never  ufed  in  Surveying  of  divers  Parcels,  but  for  one 
particular  Field  whofe  Tides  are  ftraight  it  is  as  good  as  any, 
but  cannot  always  be  ufed ;  fometimes  for  fpoilmg  of  Gra  s  or 
Corn  upon  the  Ground,  fometimes  for  Water,  or  when  the 
fides  are  crooked,  and  other  the  like  Impediments.  But  divers 
other  Varieties  will  appear  in  the  following  Chapters, 
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C  H  A  F.  XV. 

How  to  take  tbe  Blot  of  a  Field  at  one  Station 
taken  in  any  Angle  thereof  from  whence  all  tbe 
other  Angles  may  be  feen,  by  the  Plain  Table, 
Theodolite  and  Circumferentor. 

I.  By  tbe  Plain  Table. 

3.PLace  your  Table  in  Tome  convenient  Angle  \in  the  Angle 
J  l  not  near  if]  in  the  Field  to  be  meafured,  and  turn  ic  a- 
bout,  ’till  the  Needle  hang  direttly  over  the  Meridian-line  in  the 
Card’,  and  there  fix  it :  Then  draw  a  Line  parallel  to  the  fide  of 
your  Table,  as  NS 5  in  which  Line  aflign  any  Point  at  pleafure,  as 
H,  which  fhall  reprefent  your  Station  or  Place  of  {landing:  Unto 
th!s  Point  apply  the  Index,  and  direft  the  Sights  to  A,  and  draw  a 
Line  upon  your  Paper,  as  HA,  and  meafure  the  diftance  HA,  (as 
was  directed  before  in  Chap .  14.)  Then  direft  the  Sights  to  B, 
your  fecond  Mark,  and  there  likewife  draw  a  Line  HB,  meafuring 
the  diftance  HB,  as  was  taught  in  the  fore-mentioned  Chapter,. 

In  like  manner  direft  the  Sights  to  CDEF  and  G,  drawipg  lines 
by  the  fide  of  your  Index  at  every  Obfervaticn,  and  meafure  with 
your  Chain  the  Diftance  from  H  (the  place  where  your  Inftrument 
flandeth)  to  the  feveral  Angles  of  the  Field,  A,  B,  C,  D,  E,  F  and 
G :  Which  diftances  being  taken  in  your  Compafles,  from  any  Scale, 
fet  them  upon  your  Table  from  H,  upon  the  feveral  lines  H  A,  H  B, 
HC,  HD,  HE,  HF  and  HG;  fo  fhall  you  have  upon  your  Table 
the  Points  A,  B,  C,  D,  E,  F  and  G :  By  which  Marks  draw  the 
lines  HA,  AB,  B C,  C D,  DE,  E F,  F G  and  G H •  which  lines 
will  include  the  exaft  Figure  of  the  Field  upon  your  Table. 

1  This  way  of  Meafuring  is  alfo  liable  to  the  inconvenience  of 
that  in  the  laft  Chapter,  and  therefore  but  in  fome  cafes  to  be 
ufed. 

II.  By  tbe  Theodolite. 

Fig.  3.  TN  the  fame  Figure,  having  placed  your  Inftrument  at  H, 
(as  is  taught  in  the  fore-going  Chapter)  dire£l  the  Sights 
to  A,  your  firfl  Mark,  noting  the  degrees  cut  by  the  Index,  which 
fuppofe  22  degrees  1 $  minutes:  Thefe  degrees  and  minutes  muft 
be  noted  in  the  firfl  and  fecond  Column^  of  your  Field-book,  (as 
hath  been  before  fufficiently  taught.)  Then  with  your  Chain  mea- 
fure  the  diftance  from  your  Station  at  H  to  the  angle  A,  which  let 
be  8  Chains  46  Links,  which  you  muft  place  in  the  third  and  fourth 

H  ft  Columns 
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Columns  of  your  Field-book,  according  to  the  former  Dirt 8: ions. 

z.  Direft  your  Sights  to  B,  noting  the  degrees  there  cut,  winch 
fuppofe  az  degrees  45  minutes:  Thefe  degrees  and  minutes  place  in 
the  firft  and  fecond  Columns  of  your  Field-book,  and  mea lure  the 
diftance  HB,  15  Chains  21  Links,  and  note  them  down  in  the  third 

and  fourth  Columns  thereof.  .  . 

,  Direa  your  Sights  to  C,  the  degrees  cut  beipg  66  degrees  30 

minutes,  and  the  diftance  HC,  16  Chains  64  Links:  Note  thefe 

alfo  in  your  Field-book,  as  before. 

And  in  this  manner  mud  you  deal  with  the  other  Marks  D,  E,  F, 
and  G :  So  having  noted  them  all  in  your  Field-book,  they  will  itand 


as  followeth. 

1  •  -r 

Degrees . 

Minutes. 

Chaim. 

% 
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zz 

G 
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00 

7 
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IIL  By  the  Circumferentor. 
vT>Lace  y°ur  inftmment  at  h, and  the  ^s^ts  to 

•  JL  (obferving  the  Cautions  formerly  delivered  in  the  Ufe  of 
this  Inftrument)  the  Needle  cutting  zz  degrees  15  minutes,  and 
the  diftance  H  A  containing  8  Chains  46  Links  \  which  agrees  ex¬ 
actly  with  the  firft  Obfervation  in  the  laft  Chapter.  Thefe  degrees 
and  minutes,  together  with  the  meafur’d  diftance  HA,  muft  be  no¬ 
ted  down  in  the  feveral  Columns  of  your  Field  book.  And  if  you 
make  Obfervations  round  about  the  Field,  from  Angle  to  Angle, 
and  meafure  the  length  of  every  line  from  H,  to  B,  C,  D,  E,  F 
and  G,  you  lhall  find  the  degrees  cut  by  the  Needle  to  be  the  fams 
with  thofe  (in  the  laft  Chapter)  cut  by  the  Index,  and  the  mea- 
fured  Diftances  to  be  likewife  equal:  And  if  you  make  a  Table  of 
your  Obfervations,  you  Lhall  find  it  the  fame  with  that  in  the  laft 
Chapter. 

IVv  Hon  to  Vro tract  any  Obfervation  taken ,  ac¬ 
cording  to  the  foregoing  Doctrine. 

■  ■  ;■  li  ?  '  :  .  ' 

fig.  3.TJIrft>  draw  the  Meridian-line  NS,  and  make  choice  of  a 
XT-  Point  therein  reprefenting  your  Stationary  Angle,  as  at 
H,  to  \frhich  Point  apply  the  Center;  of  your  Protractor ,  the  Semi¬ 
circle  upwards.  Then  laying  your  Field-book  before  you,  you  may 

perceive 
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perceive  that  at  your  firft  Obfervation  (which  was  at  A)  the  Index 
of  the  Theodolite ,  or  the  Needle  of  the  Circumferentor ,  cut  u  de¬ 
grees  15  minutes;  therefore  make  a  .Mark  againft  22  degrees  15- 
minutes,  and  draw  the  line  HA.  T 

2.  The  degrees  cut  at  your  fecond  Obfervation,  at  B,  being  42, 
degrees  4?  minutes,  make  a  Mark  likewife  againft  42  degrees  45 
minutes  of  your  Protr&ffory  and  draw  the  line  H  B. 

3.  The  degrees  cut  at  your  third  Obfervation  being  66  degrees 
30  minutes,  make  a  Mark  againft  66  degrees  30  minutes,  and  draw 
the  line  FI  C. 

And  in  this  manner  mud  you  proceed  with  the  reft  of  your  Ob- 
fervations,  D,  E,  F  and  G. 

Having  thus  Protracted  your  angular  Obfervations,  proceed  now 
to  your  Lineal ;  namely,  to  the  length  of  your  Lines,  noted  in  the 
third  and  fourth  Columns  of  your  Field-book. 

1.  Seeing  that  the  length  of  your  firft  line,  HA,  was  8  Chains 
4 6  Links,  you  muft  take  8  Chains  4 6  Links  from  your  Scale,  and 
apply  it  to  your  Paper  from  H  unto  A. 

2.  The  length  of  your  fecond  line,  HB,  being  i$  Chains  21 
Links,  take  1 5  Chains  2 1  Links  from  your  Scale,  and  apply  that 
diftance  to  your  Paper  from  H  unto  13. 

3.  The  diftance  of  your  third  Mark,  HC,  being  16  Chains  64 
Links,  take  the  diftance  from  your  Scale,  and  apply  it  to  your  Pa¬ 
per  from  the  Point  H  unto  C. 

In  all  refpeCts  as  before,  you  muft  proceed  with  the  meafuring 
of  all  the  other  Lines  about  the  Field,  were  they  never  fo  many. 

Laflly ,  if  from  thefe  Points,  ABCDFFG  and  H,  you  draw  the 
Lines  AB,  BC,  CD,  DE,  EF,  FG  and  GH,  you  fhall  have  up¬ 
on  your  Paper  the  exacft  Figure  of  your  Field. 

%  And  herein  you  may  receive  abundant  fatisfa&ion,  to  fee  your 
feveral  Inftrumental  Operations,  and  your  Geometrical  Pro¬ 
traction  fo  exactly  to  agree.  And  if  at  any  time  you  make  fe¬ 
veral  Obfervations  of  any  one  piece  of  Ground,  according  to 
the  directions  of  the  foregoing  Chapter,  or  the  like ;  if  you 
find  them  not  exactly  to  agree,  you  may  be  fure  you  have 
failed  in  one  or  other  of  your  Obfervations,  and  therefore, 
before  you  proceed  farther,  it  is  belt  to  reform  your  firft: 
Error. 


v  .‘  ‘j  '■  d; 
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CHAP.  XVI. 

How  to  take  the  Plot  of  a  Field  at  two  (or  more) 
Stations  taken  in  any  parts  thereof,  ly  mea - 
faring  from  either  of  the  Stations  to  the  vi- 
fible  Angles :  By  the  Plain  Table,  Theo¬ 
dolite  and  Circumferentor. 

I.  By  the  Plain  Table. 

pig  4  — 1-»  HIS  manner  of  work  is  chiefly  to  be  ufed  in  fuch 
I  fields  which  are  fo  irregular,  that  from  any  one  part 
thereof  you  cannot  difeern  all  the  Angles ;  or  elfe  in  fuch  whofe 
laraenefs  will  not  permit  a  fufficient  view  of  all  the  Angles  at  once. 
The  manner  of  work  will  be  the  very  fame  with  that  in  the  Chap.  14. 
only  the  Inftrument,  in  this,  muft  be  placed  in  two  or  three  feve- 
ral  places ;  whereas,  in  that,  the  fame  thing  was  efleaed  at  once 
placing  of  the  Inftrument. 

Suppofe  then  that  ABCDEFGHIKLandM  were  fuch  an 
irregular  Field  as  is  before  fpoken  of.  Having  made  choice  of  two 
places  within  the  fame  for  your  two  Stations,  as  O  and  Q.,  from 
which  you  may  conveniently  fee  all  the  Angles. 

firfl.  place  your  Table  at  O,  turning  it  about,  till  the  Needle 
hans  dire&ly  over  the  Meridian-line  in  the  Card,  reprefentingin  this 
Figure  by  the  line  NOS.  Then  fixing  the  Table  there,  you  mult 
f  1)  direct  the  Sights  to  A,  and  by  the  fide  of  the  Index  draw  the 
Line  AO,  containing  7  Chains  46  Links: 

(i)  direa  the  Sights  to  B,  and  draw  the  Line  O  B,  containing 

7  Chains  18  Links: 

{3)  direft  the  Sights  to  C,  and  draw  the  Line  OC,  containing 

7  Chains  21  Links:  .  . 

(4)  dired  the  Sights  to  D,  and  draw  the  Line  O  D,  containing 

6  Chains  33  Links:  .  . 

(fi  dired  the  Sights  to  E,  and  draw  the  LineOE,  containing. 

S  Chains  57  Links:  ^ 

(6)  direa  the  Sights  to  K,  and  draw  the  Line  OK,  containing 

7  Chains  83  Links:  .  . 

C7)  direa  the  Sights  to  L,  and  draw  the  Line  OL,  containing 

9  Chains  95  Links:  .  . 

(8)  dired  the  Sights  to  M,  and  draw  the  Line  OM,  containing 

5  Chains  08  Links. 

Having  thus  made  Observation  of  thefe  Angles,  which  are  all 
that  can  conveniently  be  feen  from  your  firft  Station  at  O,  and  drawn 
the  feveral  Lines,  OA,  OB,  OC,  OD,  OE,  OK,  OL,  andOM; 
and  upon  them  fet  the  feveral  lengths  as  you  found  them  by  mea- 

faring 
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Turing,  as  from  O  to  A,  7  Chains  46  Links ;  from  O  to  B,  7  Chains 
1 8  Links,  &c.  you  muft  then  lay  the  Index  again  to  the  point  O, 
and  direft  the  Sights  to  your  fecond  Station  at  Q^,  drawing  the 
line  OQ:  Then  meafure  the  Diftance  from  0  to  Q_,  which  let  con¬ 
tain  8  Chains  89  Links. 

Then  remove  your  Inftrument  to  and  lay  the  Index  upon 
the  line  O  turning  the  Table  about,  ’till  through  the  Sights 
you  efpie  your  firft  Station  at  O;  then  wull  the  Needle  hang  dire&ly 
over  the  Meridian- fine  in  the  Card  as  before;  and  your  Inftrument  is 
truly  fituated  in  the  fame  Pofition  as  before ;  fo  that  you  may  now 
deal  with  the  Angles  F,  G,  H,  and  I,  ( which  before  you  could  not 
conveniently  fee)  as  you  did  with  thofe  on  the  other  fide  of  the 
Field,  by  laying  the  Index  to  the  point  Q,  and  dire&ing  the  Sights. 

( x)  to  E,  and  drawing  the  Line  Q_E,  containing  5  Chains  10  Links : 
(2)  to  F,  and  drawing  the  Line  Q^F,  containing  7  Chains  64  Links: 
(3 ;  to  G,  and  drawing  the  Line  Q  G,  containing  6  Chains  40  Links : 
(4)  to  H,  and  drawing  the  Line  containing  y  Chains  33  Links: 
w  to  I,  and  drawing  the  Line  QJ,  containing  6  Chains  9?  Links: 
(6 j  to  K,  and  drawing  the  Line  Q,  K,  containing  7  Chains  61  Links: 

Thefe  Angles  being  Obferved,  and  the  lines  meafured  as  the  for¬ 
mer  were,  you  fhall  find  the  feveral  points,  E,  F,  G,  H,  I,  and 
on  this  fide  of  the  Field  alfo  :  So  that  you  may  draw  the  lines  AB, 
BC,  CD  DE,  F.F,  FG,  G  H,  H I,  I  K,  K L>  L M,  and  MA; 
which  lhall  reprefent  upon  your  Table  the  exaft  Figure  of  the  Field 
to  be  meafured. 

And  here  Note,  That  in  this  Example  I  make  Obfervation 
of  the  Angles  E  and  K  at  both  Stations:  But  there  was  no  need 
thereof,  only  this  fatisfadtion  will  accrue  thereby ;  that  when 
you  have  meafured  your  Stationary  diftance  O  Q,  and  remo¬ 
ved  your  Inftrument  to  C^,  and  there  fixed  it;  when  you  di¬ 
rect  the  Sights  to  E  or  K,  and  meafure  the  diftance  Q.E,  QK, 
and  fet  it  off  from  you  lhall  find  the  points  E  and  K  to 
fall  direftly  upon  the  fame  points  E  and  K  formerly  drawn,  if 
there  be  no  Errour  in  your  Work. 

And  in  this  manner  may  you  make  three,  four  or  five  Sta¬ 
tions  for  one  Field,  if  need  require :  Or,  if  two  or  three  fmall 
Clofes  Ihould  lie  together,  by  this  means  they  may  be  Plotted 
upon  one  fheet  of  Paper  by  this  Artifice ;  and  fo  in  this  Fi¬ 
gure  IV.  you  may  imagine  the  part  A,  B,  C,  D,  E,  K,  L,  M", 
to  be  one  Field ;  and  E,  F,  G,  H,  I,  K,  to  be  another. 

II.  By  the  Theodolite. 

F/g.IV.VOur  Station  O  and  being  chofen,  place  your  Inftru- 
*  ment  in  the  Field  at  O,  and  turn  it  about,  ’till  the  Nee¬ 
dle  hang  over  the  Meridian-line;  and  there  fixing  it,  dire£t  the 

I  i  ...  Sights 
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Siuhts  to  A,  the  Index  cutting  19  degrees  10  minutes,  and  the  line 
OA  containing  7  Chains  46  Links.  The  19  degrees  10  minutes 
muft  be  placed  in  the  firft  and  fecond  Columns  of  pur  Field-book ; 
and  the  7  Chains  46  Links  in  the  third  and  fourth  Columns  thereof. 

Then  direct  the  Sights  to  B,  the  Index  cutting  7 5  degrees  30  mi¬ 
nutes,  and  the  line  OB  containing  7  Chains  .8  Links;  which  note 

down  in  your  Field-book,  as  before. 

In  this  manner  proceed  with  the  reft  of  the  lines  and  angles,  name- 
1v  fo  manv  as  you  intend  to  obferve  at  your  firft  Station,  viz.  A, 
b’c  D  K  L  and  M:  Which  done,  dired  the  Sights  to  your  fe- 
cond’stanon  at  O  ,  the  Index  cutting  18  degrees  iy  minutes;  which 
note  down  in  yom  Field-book  by  it  felf.  Alfo  mealure  the  Stationa¬ 
ry  diftance  OQ^,  8  Chains  89  Links,  as  before:  This  alfo  muft  be 

noted  in  your  Field-book.  ,  _  ,,  T  a 

Having  thus  finilhed  one  part  of  the  Field,  remove  your  Inftru- 
ment  to  6.  and  laying  the  Index  upon  18  degrees  .  y  minutes,  turn 
it  about, ’nil  through  the  Sights  you  efpie  your  hrft  Station  at  O  ; 
then  will  the  Needle  hang  over  the  Meridian-line,  and  tae  Inftru- 

ment  wilt  be  truly  (Icuate.  .  . 

Then  direft  the  Sights  toE,  the  Index  cutting  52,  degrees  15  mi¬ 
nutes,  and  the  line  QE  containing  y  Chains  10  Links ;  which  mult 
be  noted  in  your  Field-book  in  all  refpefts  as  formerly.  In  this  man¬ 
ner  make  Obfervation  of  all  the  other  lines  and  angles ;  as  E,  F,  G, 


H,  I  and  K, 
as  followeth. 

which  being  collected 
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The  Firft  Station 
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The  Stationary  Diftance  OQJs  8  Chains  89  Links;  and  the 
Angle  O  QN,  18  degrees  15  minutes,  the  inclination  or  difference 

of  Meridians. 
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TIT.  By  tbe  Circumferentor. 

fig.  IV.'T’  H  E  Ufe  of  this  Inftrument  in  taking  the  Plot  of  a  Field, 
A  by  obferving  the  lines  and  angles  in  the  midft  thereof, 
is  fufficiently  fhewn  already  in  Chap,  1 6.  And  the  work  of  this  Chap¬ 
ter  differeth  nothing  therefrom,  only  in  this  you  make  Obfervation 
in  two  places.  Therefore  placing  the  Inftrument  at  O,  and  dire£f> 
ing  the  Sights  to  A,  B,  C,  D,  E,  K,  L  and  M,  you  (hall  find  the 
degrees  cut  by  the  Needle  to  be  the  fame  with  thofe  collected  in 
your  Field-book  at  your  firft  Station  at  O,  taken  with  the  Theodo¬ 
lite .  Alfo,  your  Inftrument  being  removed  to  Cl,  and  Obferva¬ 
tion  made  of  the  feveral  Angles  there,  namely,  of  the  Angles  E, 
F,  G,  H,  I  and  K,  they  will  likewife  be  found  the  fame  with  thofe 
obferved  by  the  Theodolite  at  your  fecond  Station  in  the  laft  Chapter. 
And  therefore  to  make  repetition  thereof  again  in  this  place,  were 
fuperfluous. 

J  Here  Note,  That  the  Plain  Table  and  Theodolite  are  the  moft 
convenient  Inftruments  for  thefe  kind  of  Practices  hitherto 
treated  of,  and  not  the  Circumferentor :  I  only  have  hinted 
the  Ufe  thereof,  that  the  agreement  of  the  feveral  Inftru¬ 
ments  might  be  taken  notice  of ;  the  Circumferentor  ferving 
chiefly  for  large  Champain  Plains,  Wood-Lands,  Sea-Goafts, 
Harbours,  &c. 

IV.  Hove  to  BrotraB  any  Obfervations  taken  ac¬ 
cording  to  tbe  directions  of  this  Chapter. 

Tig,  IV/P\Raw  upon  your  Paper  the  Meridian-line  NOS,  the 
Point  O  reprefenting  your  firft  Station :  Upon  this 
Point  O  place  the  Center  of  your  Protractor ,  laying  the  line  E  F 
thereof  dire&ly  upon  the  Meridian-line  NS:  Then  laying  your 
Field-book  before  you,  obferve  the  degrees  there  noted,  namely, 

(i)  at  A,  19  degrees  10  minutes,  the  Line  O  A  containing 
7  Chains  46  Links ; 

(z)  at  B,  53  degrees  30  minutes,  the  Line  O  B  containing 
7  Chains  18  Links ; 

(3)  at  C,  95  degrees  iy  minutes,  the  Line  O  C  containing 
7  Chains  zi  Links ; 

and  fo  of  the  reft :  Againft  which  degrees  and  minutes  make  marks 
by  the  edge  of  your  Protractor ;  and  draw  Lines  from  O  through 
thofe  marks,  as  O  A,  OB,  OC,  OD,  OE,  OK,  OL,  OM;  and 
upon  thofe  lines  fet  off  the  feveral  lengths  from  O,  as  you  find  them 
colle&ed  in  your  Field-book. 


Having 
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Having  thus  Protrafted  the  Obfervation  of  your  firft  Station,  (be- 
fo'-e  you  move  your  Protractor}  make  a  Matk  againft  iS  degrees 
minutes,  and  draw  the  line  O  Q.,  fetting  off  8  Chains  89  Link-, 
the  length  thereof,  being  the  Stationary  Diftance  from  O  to  Qj  Then 
uoon  tire  point  O,  place  the  Center  of  the  Protractor ,  as  before, 
moving  it  up  and  down,  ’till  the  line  O  Q.he$  juft  under  18  degrees 
,c  minutes;  and  holding  it  there,  lay  your  Field-book  before  you, 
and  prick  down  by  the  fide  thereof  the  feveral  degrees  and  minutes, 
as  bv  your  Inftrument  youobferved  them,  together  with  the  lengths 
of  the  lines  as  they  were  meafured,  drawing  lines  through  thofe 

Points  alfo,  as  the  lines  QJE,  Q.F,  Q.G,Q.H,QI  and  QK. 

Lsiflly,  draw  the  Lines  AB,  BC,  C  D,  DE,  E  F,  iSc.  So  (hall 
you  have  upon  your  Paper  the  exact  Plot  of  your  Field ;  in  which 
(if  there  be  no  Errour  in  your  Work)  the  line  M  A  being  drawn, 
will  clofe  exaCtly  with  the  line  b  A  in  the  Point  A. 


CHAP.  XVII. 

How  to  take  the  Blot  of  a  Field  at  two  Stations 
taken  about  the  middle  thereof,  from  either  of 
which  all  the  Angles  in  the  Field  may  be  feen, 
by  meafaring  of  one  Line  only. 

I.  By  the  Plain  Table. 

1 

fiqf.  V.  KlEceffity  may  fornetimes  require  the  Plotting  of  a  Field 
according  to  the  directions  which  I  fhall  deliver  in 
this  Chapter ;  yet  I  would  have  as  little  ufe  made  thereof  as  pofli- 
bly  can  be,  in  regard  of  the  acutenefs  of  the  Angles,  or  rathei,  oi 
the  oblique  Interfe&ions,  which  (in  fome  places)  the  lines- at  either 
Station  will  make  one  with  another :  Which  is  more  liable  to  Fa¬ 
vour  then  any  of  the  ways  formerly  taught,  although  it  be  giouna- 
ed  upon  as  firm  a  Geometrical  Principle  as  any  of  them. 

Let  A  B  C  D  E  F  G  H  be  the  Figure  of  a  Field,  and  let  the  two 

Stations  taken  within  the  fame  be  O  and  Q.  .  , 

Having  placed  your  Inftrument  at  O,  your  firft  Station,  tne 
Needle  hanging  direCtly  over  the  Meridian-line  of  the  Card,  you  mu  , 


(1)  direct  the 

(2)  direct  the 

(3)  direCt  the 
(4;  direCt  the 
is)  direCt  the 

(6)  direCt  the 

(7)  direCt  the 

(8)  direCt  the 


Sights  to  A, 
Sights  to  B, 
Sights  to  C, 
Sights  to  D, 
Sights  to  E, 
Sights  to  F, 
Sights  to  G, 
Sights  to  H, 


and  draw 
and  draw 
and  draw 
and  draw 
and  draw 
and  draw 
and  draw 
and  draw 


the  Line  O  A  ; 
the  Line  O  B  ; 
the  Line  O  C  ; 
the  Line  O  D ; 
the  Line  O  E  ; 
the  Line  O  F  ; 
the  Line  O  G  ; 
the  Line  O  H. 


This 
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This  done,  dire#  the  Sights  to  y,our  fecond  Station  at  Qo  and 
draw  the  line  OQ.  upon  your  Table:  Then  if  with  your  Chain) 
meafure  out  your  Stationary  DiftanCe  O  Q_,  which  is  7  Chains,  and 
lay  it  from  O  to  Q_;  and  removing  your  Inftrument  to  Q,  lay  the 
Index  upon  the  line  OQ;  and  looking  through  the  Sights,  turn  the 
Table  about,  ’till  you  fee  a  Mark  fet  up  at  your  former  Station  at 
O,  and  there  fix  the  Table:  And  when  you  have  fo  fixed  it,  (if 
you  have  truly  taken  your  Back-fight,  the  Needle  will  hang  dired- 
ly  over  the  Meridian-line  of  the  Card  as  before)  make  Obfervati- 
on  at  Q,  as  you  did  before  at  O.  As, 


(1)  dired  the  Sights  to  A, 
(i)  dired  the  Sights  to  B, 

(3)  dired  the  Sights  to  C, 

(4)  dired  the  Sights  to  D, 
(y)  dired  the  Sights  to  E, 

(6)  dired  the  Sights  to  F, 

(7)  dired  the  Sights  to  G, 

(8)  dired  the  Sights  to  H, 


and  draw 
and  draw 
and  draw 
and  draw 
and  draw 
and  draw 
and  draw 
and  draw 


the  L 
the  L 
the  L 
the  L 
the  L 
the  L 
the  L 
the  L 


ne 

ne 

ne 

ne 

ne 

ne 

ne 

ne 


Qji\ 

Q.B; 

OP; 

QJ>; 

Q.£; 

Q.F; 

QG; 

OH. 
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Now  you  may  plainly  perceive  by  the  Figure,  where  the  corref- 
pondent  Lines  at  each  Station  interfed  or  crofs  each  other.  As, 


(1)  the  Lines  O  A  and  Q  A  interfed  each  other  at  A : 

( 2)  the  Lines  O  B  and  <^B  interfed  each  other  at  B  : 

(3)  the  Lines  O  C  and  Q,  C  interfed  each  other  at  C  : 

(4)  the  Lines  O  D  and  Q^D  interfed  each  other  at  D : 

(y)  the  Lines  O  E  and  Q^E  interfed  each  other  at  E  : 

(6)  the  Lines  O  F  and  Q  F  interfed  each  other  at  F  : 

(7)  the  Lines  O  G  and  G  interfed  each  other  at  G : 

(8)  the  Lines  O  H  and  Q^H  interfed  each  other  at  H : 

Therefore,  if  from  one  to  another  of  thefe  Points  fucceffively  you 
draw  Lines,  you  (hall  have  upon  your  Paper  the  exad  Symmetry 
or  Proportion  of  your  Field ;  as  namely,  the  lines  A  B,  B  C,  C  D, 
DE,  &c. 

In  this  kind  of  Plotting  you  cannot  but  perceive  a  wonderful 
quick  difpatch,  you  being  to  meafure  nothing  but  the  Diftance  be* 
tween  your  Stations :  But  by  reafon  of  the  acutenefs  of  the  Angles 
(without  exad  and  curious  drawing  of  your  Lines,  and  obferving 
well  the  precife  Points  of  Interfedion)  you  may  run  into  grofs  ab* 
furdities  and  miftakes. 


7 be  life  of  the  fever al  Lib.  IV. 
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II.  By  the  Theodolite  or  Circumferentor. 

f:„  V  V  O  U  may  perceive  by  what  hath  been  faid  in  the  fore- 
S'  '  1  ooina  Chapter,  that  the  manner  of  work  is  the  fame 
both  with  the  Theodolite  and  Circumferentor ;  and  therefore  in  this 
olace  I  make  but  one  Example  for  both  Inftruments. 

P  Now  m  take  the  Plot  of  the  Field  A  B  C  D  E  F  G  and  H  by  ei¬ 
ther  of  thefe  Inftruments,  place  your  Inftrument  at  O  your  firft 
Station,  and  turn  it  about,  ’till  the  Needle  hang  over  the  Meridi- 
an-line  N  S,  and  fixing  it  there, 


(0  direa  the  Sights  to  A,  the  Index  or  Needle  cutting  21  de¬ 
grees  10  minutes:  ,,  .  .  , 

(z)  direa  the  Sights  to  B,  the  Index  or  Needle  cutting  69  de- 

v  grees  ic  minutes:  XT  .  , 

(3)  direft  the  Sights  to  C,  the  Index  or  Needle  cutting  114  de¬ 
grees  4?  minutes:  . 

(4)  direU  the  Sights  to  D,  the  Index  or  Needle  cutting  168  de- 

grees  10  minutes:  .. 

(?)  direa  the  Sights  to  E,  the  Index  or  Needle  cutting  202  de¬ 
grees  50  minutes:  XT  J1  *  J 

(6)  direa  the  Sights  to  F,  the  Index  or  Needle  cutting  237  de- 

(7)  direft  the  Sights  to  G,  the  Index  or  Needle  cutting  307  de- 

(8)  direa  the  Sights  to  H,  the  Index  or  Needle  cutting  328  de¬ 

grees  30  minutes. 


This  done,  meafure  your  Stationary  Diftance  O  Q_,  which  fup- 
pofe  to  contain  7  Chains ;  and  remove  your  Inftrument  to  Q,  turn¬ 
ing  it  about,  ’till  the  Needle  hang  direftly  over  the  Meridian  line, 
as  before,  and  there  fix  it.  Then, 


)  direa  the  Sights  to  A,  the  Index  or  Needle  cutting  x  1  de- 

grees  oo  minutes :  ,  , 

(i)  direa  the  Sights  to  B,  the  Index  or  Needle  cutting  33  de- 

fj)  direft  ^Sights'  to  C,  the  Index  or  Needle  cutting  79  de- 

(4)  direft  tteSgta' ’»  D,  the  Index  or  Needle  cutting  M3  de- 

grees  is  minutes:  ..  .  . 

(5)  direa  the  Sights  to  E,  the  Index  or  Needle  cutting  224  de¬ 
grees  10  minutes:  ..  .  , 

(6)  direa  the  Sights  to  F,  the  Index  or  Needle  cutting  279  de- 

grees  10  minutes:  ,  .  » 

C7)  direft  the  Sights  to  G,  the  Index  or  Needle  cutting  329  de¬ 
grees  00  minutes:  (8)  direft 


Lib.  IV.  Infiruments  in  Surveying.  35s 

(8j  direft  the  Sights  to  H,  the  Index  or  Needle  cutting  347  de¬ 
grees  30  minutes : 

Having  thus  made  Obfervation  of  all  the  Angles  round  about  the 
Field  at  both  Stations,  and  noted  the  Degrees  cut  by  the  Index  of 
the  Theodolite,  or  the  Needle  of  the  Circumferentor,  and  put  them 
down  in  your  Field-book,  together  with  the  Diftance  between 
your  two  Stations;  you  may  proceed  to  Protra6l  your  Work  as  is 
taught  in  the  next  Chapter. 

HI.  How  to  Vrotraft  any  Obfervations  taken  ac¬ 
cording  to  tfo  foregoing  Directions. 

Tig.  V."p[iftdraw  the  Meridian-line  NS;  upon  which  line  aftign 
A  any  Point  at  pleafure,  as  O,  for  your  firft  Station ;  unto 
which  Point  apply  the  Center  of  your  Protraftor,  with  the  line  F,F, 
thereof  upon  the  Meridian-line  N  S.  Then  look  into  the  Field-book 
for  the  degrees  obferved  at  your  firft  Station  at  O,  and  make  marks 
againft  thofe  degrees  by  the  edge  of  your  Protraftor :  And  when  you 
have  marked  them  all,  draw  Lines  from  O  through  every  of  them, 
as  the  lines  O  A,  O  B,  O  C,  &c. 

Then  from  your  Scale  take  7  Chains,  ("which  is  your  Stationary 
Diftance)  and  place  it  from  O  to  CL>  which  reprefents  your  fecond 
Station.  Upon  this  point  CL  place  the  Center  of  your  Protraftor , 
and  laying  your  Field-book  before  you,  prick  down  the  degrees  by 
the  edge  of  the  Protraftor,  as  you  find  them  nored  in  your  Field- 
book  at  your  fecond  Station  at  and  through  thofe  Points  draw 
the  lines  Q.A,  QB,  Q^C,  &c. 

•S  V  *  _  *  -  A 

The  Line  Q.  A  crofting  the  Line  O  A  in  the  Point  A. 

The  Line  Q  B  crofting  the  Line  O  B  in  the  Point  B. 

The  Line  Q.  C  crofting  the  Line  O  C  in  the  Point  C. 

The  Line  (J.D  crofting  the  Line  O  D  in  the  Point  D. 

The  Line  CL  E  crofting  the  Line  O  E  in  the  Point  E. 

The  Line  CL  F  crofting  the  Line  O  F  in  the  Point  F. 

The  Line  CL  G  crofting  the  Line  O  G  in  the  Point  G. 

•  The  Line  Q  H  crofting  the  Line  O  H  in  the  Point  H , 

Therefore  if  you  draw  the  lines  A  B,  B  C,  CD,  D  E,  E  F,  F  G, 
G  H  and  H  A,  it  fhall  be  the  exa&  Plot  or  Figure  of  the  Field 
required. 

If  I  might  now  proceed  to  fhew  the  manner  of  taking  the  Plot 
of  any  Field  without  approaching  nigh  the  fame:  But  in  re¬ 
gard  the  performance  thereof  differeth  nothing  at  all  from  that 
which  is  already  taught  in  the  13,  14,  and  iy  Chapters  of  this 
Fourth  Book,  I  fhall  therefore  in  this  place  pafs  it  over  as  fu- 
perfluous.  - 

C  H  A  P; 
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CHAP.  XVIII. 

How  to  take  the  Plot  of  a  Wood,  Park,  or  other 
large  Cbampain  Plain,  by  meaftiring  round  a- 
hout  the  fame ,  and  making  Obfervation  at  e- 
very  Angle . 

I.  By  the  Plain  Table. 

/vg.  VI. r  TIthefto  we  have  (hewed  how  the  Plot  of  any  Plain  and 
IfX  even  ground,  or  any  fmall  Enclofure,  may  be  taken 
feveral  ways,  as  being  theeafieft  for  a  Practitioner  to  try  experience 
upon  :  I  now  come  to  (hew  how  the  Plot  of  any  Champain  Plain  or 
over-grown  Wood  may  be  meafured ;  for  in  fuch  kind  of  grounds 
the  former  directions  will  be  of  little  validity,  for  the  largenefs  of 
the  Plain,  or  the  thicknefs  of  the  Wood,  may  many  times  hinder 
both  your  Sights  and  meafuring :  Therefore  the  belt  way  to  mea- 
fure  thefe  kinds  of  Lands  is,  to  go  about  them,  and  make  Obferva¬ 
tion  at  every  Angle.  -  ,  ,  , 

Suppofe  the  following  Figure  ABCDEFG  to  be  a  large  Wood, 
or  other  Champain  Plain,  whofe  Plot  you  defire  to  take  upon  your 
Plain  fable, 

1.  Place  your  Inftrument  at  the  Angle  A,  directing  your  Sights 
to  the  next  Angle  at  B,  and  by  the  fide  thereof  draw  a  Line  upon 
your  Table,  as  the  line  A  B  :  Then  meafure  by  the  Hedge- fide  from 
the  angle  A,  to  the  angle  B,  which  fuppofe  iz  Chains  y  Links.- 
Then  from  your  Scale  take  iz  Chains  y  Links,  and fet that Diftance 
upon  your  Table  from  A  to  B ;  Then  turn  your  Index  about,  and 
direCt  the  Sights  to  G,  the  angle  on  the  other  fide  of  A,  and  draw 
the  line  A  G  upon  the  Table :  But  at  prefent  you  need  not  to  mea¬ 
fure  the  Diftance. 

2.  Remove  your  Inftrument  from  A,  and  fet  up  a  Mark  where  it 
laft  flood,  and  place  your  Inftrument  at  the  fecond  angle  at  B  :  Then 
laying  the  Index  upon  the  line  A  B,  turn  the  whole  Inftrument  a- 
bout,  ’till  through  the  Back-lights  you  fee  the  Mark  which  you  fee 
up  at  A,  and  there  ferew  the  Inftrument:  Then  laying  the  Index 
upon  the  Point  B,  dirett  your  Sights  to  the  third  angle  at  C,  and 
draw  the  line  B  C  upon  your  Table :  Then  meafuring  the  Diftance 
BC  4  Chains  4y  Links,  take  that  Diftance  from  your  Scale,  and 
fet  it  upon  your  Table  from  B  to  C.  - 

3.  Remove  your  Inftrument  from  B,  and  fet  up  a  Mark  in  the 
room  thereof,  and  place  your  Inftrument  at  C,  laying  the  Index 
upon  the  line  C  B  5  and  turn  the  whole  Inftrument  about,  ’till 
through  the  Back-fights  you  efpie  your  Mark  fet  up  at  B,  and  there 
faften  the  Inftrument :  Then  laying  the  Index  on  the  Point  C,  direCt 

the 
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the  Sights  to  D,  and  draw  upon  your  Table  the  line  C  D :  Then 
meafure  from  C  to  D  8  Chains  85  Links,  and  fet  that  Diftance  up¬ 
on  your  Table  from.  C  to  D. 

4.  Remove  your  Inftrument  to  D,  (placing  a  Mark  at  C  where 
it  laii:  Rood)  and  lay  the  Index  upon  the  line  DC,  turning  the 
whole  Inftrument  about,  'till  through  the  Back-fights  you  efpie  the 
Mark  at  C,  and  there  fallen  the  Inftrument :  Then  lay  the  Index 
on  the  Point  D,  and  dire#  the  Sights  to  E,  and  draw  the  line  D  E : 
Then  with  your  Chain  meafure  the  Diftance  D  E  1 3  Chains  4  Links? 
and  fet  that  Diftance  upon  your  Table  from  the  Point  D  unto  E. 

5.  Remove  your  Inftrument  to  E,  (placing  a  Mark  at  D  where 
it  laft  flood)  and  laying  the  Index  upon  the  line  D  E,  turn  the 
whole  Inftrument  about,  ’till  through  the  Back-fights  you  fee  your 
Mark  at  D,  and  there  fallen  the  Inftrument:  Then  lay  the  Index 
on  the  Point  E,  and  direct  the  Sights  to  F,  and  draw  the  line  E  F: 
Then  meafure  the  Diftance  E  F  7  Chains  70  Links,  which  take 
from  your  Scale,  and  fet  it  on  your  Table  from  E  to  F. 

6.  Remove  your  Inftrument  to  F,  (placing  a  Mark  at  E  where 
it  laft  ftoodj  and  lay  the  Index  upon  the  line  E  F,  turning  the  In¬ 
ftrument  about,  ’till  through  the  Back-fights  you  fee  your  Mark 
fet  up  at  E,  and  there  fallen  the  Inftrument:  Then  laying  the  In¬ 
dex  on  the  Point  F,  direft  the  Sights  to  G,  and  draw  the  line  FG 
upon  your  Table;  which  line  F  G  will  cut  the  line  AG  in  the  Point 
G :  Then  meafure  the  Diftance  FG  y  Chains  67  Links,  and  fet  that 
off  upon  your  Table  from  F  to  G. 

7.  Remove  your  Inftrument  to  G,  (fetting  up  a  Mark  at  F  where 
it  laft  Hood)  and  lay  the  Index  upon  the  line  F  G,  turning  the  whole 
Inftrument  about,  ’till  through  the  Sights  you  fee  the  Mark  at  F, 
and  there  fallen  the  Inftrument:  Then  laying  the  Index  upon  the 
Point  G,  direa  the  Sights  to  A,  (your  firft  Mark)  and  draw  the 
line  GA,  which  (if  you  have  truly  wrought)  will  pafs  direttly 
through  the  Point  A  where  you  firft  began. 

In  this  manner  may  you  take  the  Plot  of  any  Champain  Plain,  be 
it  never  fo  large.  And  here  Note,  That  many  times  Hedges  are 
of  fuch  a  thicknefs,  that  you  cannot  come  near  the  Tides  or  Angles 
ol  the  Field,  either  to  place  your  Inftrument,  or  meafure  your  lines : 
Therefore  in  fuch  Cafes,  you  mud  place  your  Inftrument,  and  mea¬ 
fure  your  lines  parallel  to  the  fide  thereof,  and  then  your  work  will 
be  the  fame  as  if  you  meafured  the  Hedge  it  ielf. 

Note  alfo,  That  in  thus  going  about  a  Field,  you  may  much  help 
your  felt  by  the  Needle  :  For  look  what  degree  of  the  Card  the 
Needle  cuts  at  one  Station,  if  you  remove  your  Inftrument  to  the 
next  Station,  and  with  your  Back-fights  look  to  the  Mark  where 
your  Inftrument  laft  flood,  you  fhall  find  the  Needle  to  cut  the 
fame  degree  again,  which  will  give  you  no  fmall  fatisfaffcion  in  the 
profecution  of  your  work.  And  though  there  be  100  fidesor  more, 
\our  Needle  will  ftill  cut  the  fame  degree  at  all  of  them,  except 
you  have  committed  fome  former  Errour;  therefore  at  every  Sta* 
ration  have  an  Eye  to  your  Needle  as  well  as  to  your  Back-fight. 

LI  Of 
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Of  Jhifting  of  Taper. 

In  the  taking  of  the  Plot  of  a  Field  by  the  Plain  table ,  and  going 
about  the  fame,  as  is  taught  in  this  Chapter,  it  may  fo  fall  out  (if 
the  Field  be  very  large,  or  that  you  are  to  take  many  Inclofures  to¬ 
gether)  that  the  Sheet  of  Paper  upon  your  Table  will  not  hold  all 
your  Work,  but  you  muft  be  forced  to  take  off  that  Sheet  which 
is  upon  the  Table,  and  put  another  clean  Sheet  in  the  room  thereof; 
and  (in  the  Plotting  of  a  Mannor  or  Lordfhip)  many  Sheets  may 
be  thus  changed,  which  we  call  fhifting  of  Paper.  The  manner  of 
performing  thereof  is  as  folio weth. 

Example. 

Suppofe  in  going  about  to  take  the  Plot  of  the  Field  ABC  DE 
FG  Fig.  ll.  as  in  this  Chapter  is  taught,  That,  you  having  made 
choice  of  the  Angle  at  A  for  the  place  of  beginning,  and  proceeded 
from  thence  to  B,  and  from  B  to  C,  and  from  C  to  D,  when  you 
come  to  the  angle  at  D,  and  are  to  draw  the  line  D  E,  you  want 
room  to  draw  the  fame  upon  the  Table,  you  muft  then  do  as  fol- 

through  the  Point  D,  draw  the  line  D  O,  which  is  almoft 
fo  much  of  the  line  D E,  as  the  Table  will  contain:  Then  near  the 
edge  of  the  Table  H  M,  draw  a  line  parallel  to  H  M,  as  P  and 
another  line  at  right  angles  thereunto  through  the  Point  O,  as  ON, 
the  point  0  being  the  faireft  point  that  you  can  bring  upon  your 

Table* 

IT  And  here  Note,  That  the  equal  parts  upon  the  Frame  of  your 
Table  are  purpofely  made  tor  the  eafie  and  true  drawing  of 
thefe  parallel  lines. 

This  being  done,  mark  this  Sheet  of  Paper  with  the  Figure  (i) 
about  the  middle  thereof,  for  your  firft  Sheet :  Then  taking  this 
Sheet  off  of  your  Table,  put  another  clean  Sheet  upon  the  Table, 
and  draw  thereupon  a  line  parallel  to  the  contrary  edge  of  the  Ta¬ 
ble,  as  the  Line  R  S  in  the  13d.  Figure:  Then  taking  your  firft 
Sheet  of  Paper,  lay  it  upon  the  Table  fo,  that  the  line  PQjnay 
exa£tly  lie  upon  the  line  R  S  to  the  beft  advantage,  as  at  the  point 
O,  in  the  23d.  Figure:  Then  with  your  Compafs-point  draw 
fo  much  of  the  line  O  D  upon  the  clean  Sheet  of  Paper  as  the  Ta¬ 
ble  will  bear.  * 

Having  thus  done,  proceed  with  your  Work  upon  your  new 
Sheet,  beginning  at  the  point  O,  Fig.  13*  and  fo  going  forward  with 
your  Work  in  all  refpetts  as  before  is  taught  in  the  beginning  of  this 
Chapter ;  as  from  O  to  E,  from  E  to  F,  from  F  to  G,  and  from  G 
to  A,  (by  this  direction)  fhifting  your  Paper  as  often  as  you  fiiall 
have  occafion.  By 
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II.  By  the  Theodolite. 

Fig.  VI.pLace  your  Inftrument  at  the  angle  A,  and  lav  the  Index 
J-  on  the  Diameter  thereof,  turning  the  whole  Inftru¬ 
ment  about,  ’till  through  the  Sights  you  efpie  the  fecond  angle  at 
B  i  Then  fattening  it  there,  turn  the  Index  about,  ’till  through  the 
Sights  you  fee  the  angle  at  G,  the  Index  cutting  130  degrees  00 
minutes,  which  is  the  quantity  of  the  angle  G  A  B,  and  the  line 
AB  containing  12  Chains  5  Links;  which  you  mutt  note  down 
in  your  Field-book  as  formerly. 

2.  Remove  your  Inftrument  to  B,  and  laying  the  Index  on  the 
Diameter,  turn  it  about,  ’till  through  the  Sights  you  fee  the  third 
angle  at  C,  and  there  fatten  it :  Then  turn  the  Index  backward, 
’till  through  the  Sights  you  fee  the  angle  at  A,  the  degrees  cut  by 
the  Index,  being  no  deg.  $0  min.  the  quantity  of  the  angle  ABC, 
and  the  line  B  C  containing  4  Chains  45  Links ;  which  you  mutt 
note  in  your  Book  as  before. 

3.  Remove  your  Inftrument  to  C,  and  lay  the  Index  on  the  Dia¬ 
meter  thereof,  turning  the  Inftrument  about,  ’till  through  the  Sights 
you  fee  the  fourth  angle  at  D ;  and  there  fixing  it,  dirett  the 
Sights  back  again  to  B,  the  Index  cutting  137  degrees  20  minutes, 
and  the  line  CD  being  8  Chains  85:  Links. 

4.  Place  your  Inftrument  at  D,  and  lay  the  Index  on  the  Dia¬ 
meter,  turning  the  Inftrument  about,  ’till  through  the  Sights  you 
efpie  the  fifth  angle  at  E ;  and  there  fixing  it,  turn  the  Index  back¬ 
ward  towards  C,  the  degrees  cut  thereby  being  110  degrees  30  mi¬ 
nutes,  and  the  line  D  E  1 3  Chains  4  Links ;  which  muft  be  noted 
in  your  Field-book. 

y.  Remove  your  Inftrument  to  E,  and  lay  the  Index  on  the  Dia¬ 
meter  thereof,  turning  the  Inftrument  about,  ’till  through  the  Sights 
you  fee  the  angle  at  F  ;  and  there  fixing  it,  turn  the  Index  back¬ 
ward  to  D,  the  degrees  cut  being  12 1  degrees  30  minutes,  and  the 
line  E  F  7  Chains  70  Links ;  which  note  down  alfo. 

6.  Place  your  Inftrument  at  F,  and  lay  the  Index  on  the  Diame¬ 
ter  thereof,  turning  the  Inftrument  about,  ’till  through  the  Sights 
you  fee  the  angle  at  G ;  and  there  fixing  it,  turn  the  Index,  ’till 
through  the  Sights  you  efpie  the  former  angle  at  E,  the  degrees  cut 
being  126  degrees  30  minutes,  and  the  length  of  the  line  FG  be- 
ing  y  Chains  67  Links. 

7.  Lafily ,  place  the  Inftrument  at  G,  and  lay  the  Index  on  the 
Diameter,  turning  the  whole  Inftrument  about,  ’till  through  the 
Sights  you  efpie  the  angle  at  A ;  and  there  fixing  it,  drretf:  the 
Sights  back  again  to  F,  the  degrees  cut  by  the  Index  being  143 

degrees  30  minutes,  and  the  length  of  the  line  GA  7  Chains  87 
Links. 


Having 
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Having  thus  made  Obfervation  at  every  angle  of  the  Field  in 
this  manner,  and  colleaed  the  quantity  of  every  angle,  and  the 
lenath  of  every  line  in  your  Field-book,  you  fhall  find  them  to 

Hand  as  followeth. 
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III.  How  to  Vrotracl  or  lay  down  any  Obfervati - 
ons  taken  according  to  the  Do  hi  vine  laft  deli¬ 
vered. 

Fiz-  Vl./^Onfider  which  way  your  Plot  will  extend,  and  accor- 
dingly  upon  the  Paper  where  you  would  have  the  Plot 
of  your  Field  deferibed,  draw  a  Line  at  pleafure,  as  the  line  G  A. 
Then  place  the  Center  of  your  ProtraCior  upon  the  Point  A5  and 
(becaufe  the  angle  at  your  firft  Obfervation  at  A  was  130  degrees 
00  minutes)  turn  it  about,  ’till  the  line  A  G  lie  dire&ly  under  130 
degrees ;  and  then  at  the  beginning  of  the  Protractor  (which  is  at  00 
degrees,  noted  in  the  Figure  thereof  with  the  letter  E)  make  a  Mark, 
and  through  it  draw  the  line  A  B,  fetting  12  Chains  5  Links  (the 

length  of  the  fame  line)  from  A  to  B.  . 

2.  Lay  the  Center  of  your  Protractor  upon  the  point  B ;  and  fee¬ 
ing  the  degrees  cut  at  B  were  no  degrees  30  minutes,  therefore 
turn  the  ProtraCior  about,  ’till  the  line  A  B  lies  direftly  under  120 
degrees  30  minutes  5  and  then  at  the  beginning  of  the  degrees  make 
a  Mark,  and  through  it  draw  the  line  B  C,  the  length  thereof  being 

4  Chains  45  Links.  ,  .  _  . 

3.  Lay  the  Center  of  the  ProtraCtor  on  the  point  C,  turning  it 

about,  ’till  the  line  BC  lies diredly  under  1 3 7  degrees  30  minutes, 
(which  were  the  degrees  cut  at  your  Obfervation  at  C,)  and  then 
making  a  Mark  at  the  beginning,  or  00  degrees  of  your  ProtraCior, 
through  it  draw  the  line  C  D,  fetting  8  Chains  85  Links  thereon 

from  C  to  D.  . 

4.  Bring  the  Center  of  your  ProtraCior  to  the  point  D,  turning 

it  about,  ’till  the  line  C  D  liesdiredly  under  120  degrees  30  minutes ; 
and  then  making  a  Mark  at  the  beginning  ol  the  Protractor ,  through 
it  draw  the  line  DE,  and  upon  it  fet  13  Chains  4  Links  from 

In  this  manner  muff  you  deal  with  all  the  reft  of  the  Angles ;  and 

when  you  come  to  Protrad  the  angle  at  F,  which  is  the  laft  angle, 
3  and 
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and  have  drawn  the  line  F  G,  you  (hall  find  it  to  cut  the  line  A  GJ 
firft  drawn,  in  the  point  G,  leaving  the  line  AG  to  contain  7 
Chains  85  Links,  and  the  line  FG  5  Chains  67  Links.  And  in 
this,  practice  is  better  then  many  words,  and  the  fight  of  the  Fi. 
gure  better  then  a  whole  Chapter  of  information;  in  which  Figure, 
you  may  fee  the  Protraftor  lie  at  every  angle  in  its  true  pcfition. 

This  Work  may  be  performed  otherwife,.  by  protrading  your 
laft  Obfervation  firft.  So  having  drawn  the  line  A  G,  lay  the  Cen¬ 
ter  of  the  Protractor  on  G,  and  the  Meridian-line  thereof  (namely 
EF)  on  the  line  GA:  Then  (becaufe  the  degrees  cut  at  your  Ob¬ 
fervation  at  G  were  143  degrees  30  minutes;  make  a  Ma>k  with 
your  Protrading-pin  againft  143  degrees  30  minutes,  and  through 
$  it  draw  the  line  G  F,  upon  which  line  from  G  to  F,  fet  5  Chains 

67  Links.  . 

Then  placing  the  Center  of  your  Protractor  on  the  point  F,  and 

the  Meridian-line  thereof  upon  the  line  F  G,  make  a  Mark  by  the 
edge  '"of  the  Protractor  againft  116  degrees  30  minutes,  (which 
were  the  degrees  cut  by  the  Index  at  your  Obfervation  at  F;  and 
through  .that  point  draw  the  line  FE,  fetting  7  Chains  70  Links 
thereupon  from  F  to  E. 

An  in  this  manner  muft  you  proceed  with  the  reft  of  the  lines 
and  angles ;  and  at  laft  you  fhall  find  the  Plot  of  your  Field  to 
dole  at  A,  as  before  it  did  at  G.  And  if  the  fides  and  angles  were 
never  fo  many,  the  manner  of  the  Work  would  be  the  fame. 

IT  Here  note,  That  if  in  going  about  a  Field,  and  meafuring  the 
angles  thereof,  with  the  Theodolite  or  degrees  on  the  Frame  of 
the  Table,  (as  in  the  laft  Chapter)  you  lhould  meet  with  any 
angle  that  bendeth  inwards  in  the  Field,  you  muft  reckon  that 
angle  *  by  thofe  rank  of  Figures  which  begin  at  1 80,  and  go  on 
lto  190,  200,  210,  &c .  and  therefore  luch  an  angle  will  al- 
*  ways  exceed  180  degrees. 

IV.  How  to  know  whether  you  have  taken  the  An - 
gles  of  a  field  truly >t 

*  >  •  i  \ 

HAving  made  Obfervation  of  all  the  angles  in  the  Field  with 
your  Inftrument,  and  noted  them  down  in  your  Field-book,  aS 
is  done  in  the  former  part  of  this  Chapter ,  colled  the  quantity  of  all 
the  angles  found  at  your  feveral  Obfervations  into  one  Sum,  and 
multiply  180  degrees  by  a  number  Iefs  by  two  than,  the  number 
of  angles  in  the  Field:  And  if  the  produft  of  this  Multiplication 
be  equal  to  the  total  Sum  of  your  angles,  then  is  your  Work  true, 
other  wife  not. 
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Example. 

In  the  Work  of  this  Chapter  the  angles 
found  were  as  in  the  Margin,  the  Sum  of  them 
being  900  degrees  00  minutes.  Now,  be- 
caufe  the  Field  confided  of  7  angles,  you 
mud  therefore  multiply  180  degrees  by  5, 
(which  is  a  number  lefsby  two  than  the  num¬ 
ber  of  angles  in  the  Field)  and  the  Produft 
will  be  900;  which  exaftly  agreeing  with  the 
Sum  cf  all  the  angles  in  the  Field  as  you  found 
them  by  Obfervation,  you  may  conclude  that 
your  Work  is  exaftly  performed. 

1  This  Rule  is  general,  provided  that  we  ufe  the  Numbers  grea* 

<  ter  than  180,  when  we  have  an  inward  angle. 

V.  By  the  Circumferentor. 

Fk  VII.TJAving  Ihewn  before  the  Ufe  of  the  Circumferentor  in 
**  JLJl  taking  the  Plot  of  any  (mail  lnclofure  feveral  ways, 
yet  for  thofe  kind  ot  pra&ices,  the  Circumferentor  being  no  conveni¬ 
ent  Inftrument,  the  Ufe  thereof  in  thofe  Works  was  only  intima¬ 
ted  That  the  agreement  of  the  feveral  Inftruments  in  the  perfor¬ 
mance  of  the  fame  thing  might  the  better  appear.  Now  the  Cir¬ 
cumferentor  is  a  mod  abfolute  Indrument  for  the  Surveying  of  any 
large  and  fpacious  bufinefs,  as  a  Park,  Wood,  or  other  large  Com¬ 
mon,  Field,  or  Champain  Plain;  the  Ufe  thereof  didering  from  all 

that  hath ; hitherto  been  delivered. 

Suppofe  then  that  ABC  DBF  G  H  K  were  a  large  Field,  or  0- 
ther  lnclofure,  to  be  Plotted  by  the  Circumferentor. 

1.  placing  your  Indrument  at  A,  (the  Flower-de-luce  towards 
you)  direftyour  Sights  to  B,  the  South  end  of  the  Needle  cutting 
1 91  degrees,  and  the  Ditch,  Wail,  or  Hedge  AB  containing  10 
Chains  75  Links:  The  degrees  cut,  and  the  line  meafured,  mud 
be  noted  down  in  your  Field*book,  as  in  the  foregoing  Example. 

2.  Place  your  Indrument  at  B,  and  dire&  the  Sights  to  C,  the 
South-end  of  the  Needle  cutting  2.79  degrees,  and  the  line  BC 
containing  6  Chains  83  Links 5  which  note  down  in  your  Field- 

book  as  before.  „  . 

3.  Place  the  Indrument  at  C,  and  direct  tne  Sights  to  D,  the 

Needle  cutting  216  degrees  30  minutes,  and  the  line  CD  contain¬ 
ing  7  Chains  82  Links. 

4.  Place  the  Indrument  at  D>  and  dire#  the  Sights  to  E,  the 
Needle  cutting  327  degrees,  and  the  line  D  E  containing  6  Chains 

96  Links.  :  ,  .  , 

y.  Place  the  Indrument  at  E,  and  dirett  tne  Sights  to  F,  the 

Needle  cutting  t2  degrees  30  minutes,  and  the  line  EF  contain¬ 
ing  9  Chains  7  1  Links.  6.  Place 
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6.  Place  the  Inllrument  at  F,  and  diredl  the  Sights  to  G,  the 
Needle  cutting  342  degrees  go  minutes,  and  the  line  F  G  contain¬ 
ing  7  Chains  54  Links. 

7.  Place  the  inllrument  at  G,  and  direct  the  Sights  to  H,  the 
Needle  cutting  98  degrees  30  minutes,  and  the  line  G  H  contain¬ 
ing  7  Chains  52  Links. 

8 .  Place  the  Inllrument  at  H, '  and  direft  the  Sights  to  K,  the 
Needle  cutting  yi  degrees,  and  the  line  H  K  containing  7  Chains 
78  Links. 

9.  Place  the  Inllrument  at  K,  and  dire&  the  Sights  to  A,  (where 
you  began)  the  Needle  cutting  161  degrees  30  minutes,  and  the 
line  K  A  containing  8  Chains  22  Links. 

Having  gone  round  the  Field  in  this  manner,  and  collected  the 
degrees  cut,  and  the  lines  meafured,  in  thefeveral  Columns  of  your 
Field  book,  according  to  former  Direflions,  you  fhall  find  them  to 
Hand  as  fdloweth,  by  which  you  may  Protracl  and  draw  the  Plot 
of  your  Field  as  in  the  next  Chapter. 
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In  going  about  a  Field  in  this  manner,  you  may  perceive  a  won¬ 
derful  quick  difpatch ;  for  you  are  only  to  take  notice  of  the  de¬ 
grees  cut  once  at  every  angle,  and  not  to  ufe  any  Back-lights,  as  in 
the  foregoing  Work  of  the  Theodolite.  But  to  ufe  Back-fights  with 
the  Circumferentor  is  belt  for  to  confirm  your  Work :  For  when  you 
fland  at  any  angle  of  a  Field,  and  diredl  your  Sights  to  the  next, 
and  ohferve  what  degrees  the  South-end  of  the  Needle  cutteth, 
if  you  remove  your  Inllrument  from  this  angle  to  the  next,  and 
look  to  the  Mark  or  Angle  where  it  laft  flood,  with  your  Back- 
fights,  the  Needle  will  there  alfo  cut  the  fame  degrees  as  before; 
which  ought  to  be  done,  and  may  be  without  much  'ofs  of  time. 

So  the  Inllrument  being  placed  at  A,  if  you  direfl  the  Sights  to 
B,  you  fhall  find  the  Needle  to  cut  191  degrees:  Then  removing 
your  Inllrument  to  B,  if  you  dire&the  Back-fights  to  A,  the  Nee¬ 
dle  will  then  alfo  cut  591  degrees. 

Now  for  difpatch  and  exa£lnefs,  (if  the  Needle  be  good,  the 
Card  well  divided,  and  the  degrees  (by  a  good  eye)  truly  ellima- 
ted)  the  Circumferentor  for  large  and  fpacious  grounds'  is  as  good  as 
any,  and  therefore  obferve  well  the*  manner  of  Protrafting. 

J  '  CJ 
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A  Compendium. 

*  vntu/ithftandin'’  the  quick  difpatch  this  Inftrument  maketh, 

^there  is  one  Compendium  mote  which  I  will  here  infert.  where- 

bv  (il  care  be  taken)  much  labour  will  be  faved.  For  where- 
as  (bv  the  direftions  here  given)  you  are  to  place  the  Inftru- 
me.it  at  every  angle,  it  will  be  fuffic.ent  now  to  place  it  but 
aTevcry  fecond  angle.  I  will  inftance  m  the  foregoing  Ex- 

ample. 

,  Placing  your  Inftrument  at  A,  and  direfting  the  Sights  to  B, 

vou 'find  the  Needle  to  cut  lyi  degrees.  Then, 

*  4  Placing  the  Inftrument  at  B,  and  direfting  the  Sights  to  C, 

vou'find  the  Needle  to  cut  xy 9  degrees.  And, 

^  5.  placing  the  Inftrument  at  C,  and  directing  the  Sights  i  D, 

you  find  the  Needle  to  cut  it 6  degrees. 

Now  having  placed  your  Inftrument  at  A,  and  noted  down  the 
decrees  cut  by  the  Needle,  which  were  19 1,  you  need  not  go  to 
he8  ancle  B  1  all,  but  go  next  to  the  angle  C,  and  there  place  your 
Inftrument ;  and  direfting  your  Sights  backwards  ®  B  you  « 
find  the  Needle  to  cut  Z79  degrees,  which  are  the  fame  degrees  as 
were  before  cut  when  the  Inftrument  was  placed  at  B  ;  that  " 
labour  of  placing  the  Inftrument  at  B  is  wholly  faved.  Then  (the 
Inftrument  ft.lUdanding  at  C)  direft  the  Sights  to  ^  and  t^^ 
die  will  cut  ii  6  degrees  as  before,  which  note  in  your  Field- booK. 
This  done,  remove  your  Inftrument  to  E,  and  make  Obfervation  ac¬ 
cording  to  this  laft  diredion,  and  you  ftiall  find  your  Work  to  be  the 
fame  as  before.  Then  remove  the  Inftrument  from  E  to  G,  and 
from  G  to  K,  and  fo  19  every  fecond  angle,  be  there  never  to  many. 
And  here  you  fee  that  half  the  labour  is  clearly  faved,  and  the  W  k 
the  fame  as  if  the  Inftrument  had  been  placed  at  either  angle. 

VI.  How  to  Protract  the  foregoing  Obfervations 
taken  by  the  Circumferentor. 

HP  H  E  manner  of  Protra&ing  of  any  Obfervations  taken  by  the 
T  cLZfeZor,  different  from  that  of  the  IheoMte  ■  wherefore 
according  to  the  largenefs  of  your  Plot  provide  a  Sheet  of  Paper,  or 
skin  of  Parchment,  or  writing  Vellom  rather,  asLMNO,  upon 
which  draw  the  line  LM,  and  parallel  thereto  draw  divers  other 

lines  quite  through  the  whole  Paper  or  Pal;cl™ant’  Aas,  ‘J1®  f,' ,c“f 
lines  in  the  Figure  drawn  between  LM  and  N  O:  And  let  the  Di- 
ftance  of  each  of  thefe  Parallels  one  from  another  be  fomewhat  lets 
then  the  breadth  of  the  Scale  of  your  Protractor.  Thefe  para,, el 
lines  thus  drawn  do  reprefent  Meridians,  and  are  hereafter  fo  eahech 
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Upon  one  or  other  of  thefe  lines  (or  parallel  to  one  of  them)  the 
Meridian-line  of  your  Protrattor  ('noted  in  the  Figure  thereof* 
with  EFj  muft  always  be  .laid,  when  you  Protrafl  any  Ob- 
fervations  taken  by  the  Circumferentor ,  as  in  the  Chapter  before 
going. 

Your  Paper  or  Parchment  being  thus  prepared,  affign  any  point 
upon  any  of  the  Meridians,  as  A  ;  upon  which  point  place  the  Cen¬ 
ter  of  your  Protrattor ,  laying  the  Meridian-line  thereof  juft  upon  the 
Meridian-line  drawn  upon  your  Paper,  as  you  fee  it  lie  in  the  Fi¬ 
gure  annexed.  Then  look  in  your  Field-book  what  degrees  the 
Needle  cut  at  A,  which  were  191  degrees:  Now,  becaufe  the  de¬ 
grees  were  more  than  180,  you  muft  therefore  lay  the  Semicircle 
of  the  Protractor  downwards,  and  holding  it  there,  with  your  Pro- 
tra&ing-pin  make  a  Mark  againft  191  degrees;  through  which 
Poinr,  from  A,  draw  the  line  A  B,  which  contains  10  Chains  7^ 
Links. 

2.  Lay  the  Center  of  the  Protractor  on  the  point  B,  with  the 
Meridian-line  thereof  parallel  to  one  of  the  pricked  Meridians  drawn 
upon  the  Paper  :  And  feeing  the  degrees  cut  at  B  were  more  then 
180,  viz.  297,  therefore  the  Semicircle  muft  lie  downwards;  and 
fo  holding  it,  make  a  Mark  againft  279  degrees,  and  through  it 
draw  the  Line  BC,  containing  6  Chains  83  Links. 

3.  Place  the  Center  of  the  Protrattor  on  the  Point  C,  the  Meri¬ 
dian-line  thereof  lying  parallel  to  one  of  the  pricked  Meridians  drawn 
on  the  Paper:  Then  the  degrees  cut  by  the  Needle  at  your  third 
Obfervation  at  C  being  above  180,  namely,  21 6  degrees  30  mi¬ 
nutes,  therefore  muft  the  Semicircle  lie  downwards ;  then  making 
a  Mark  againft  216  degrees  30  minutes,  through  it  draw  the  line 
CD,  containing  7  Chains  82  Links. 

4.  Lay  the  Center  of  the  Protrattor  upon  the  point  D,  the  de¬ 
grees  cut  by  the  Needle  at  that  angle  being  325* ;  which  being  above 
180,  lay  the  Semicircle  of  the  Protrattor  downwards;  and  againft 
3 15  degrees  make  a  Mark  with  your  Protrafting-pin,  through  which 
point,  and  the  angle  D,  draw  the  line  DE,  making  it  to  contain 
6  Chains  96  Links. 

y.  Remove  your  Protrattor  to  E,  laying  the  Meridian-line  there¬ 
of  upon  (or  parallel  to)  one  of  the  Meridians  drawn  upon  your  Pa¬ 
per:  And  becaufe  the  degrees  cut  by  the  Needle  at  this  angle  were 
lefs  than  180,  namely,  12  degrees  30  minutes,  therefore  lay  the 
Semicircle  of  the  Protrattor  upwards,  and  make  a  Mark  againft  12 
degrees  30  minutes,  through  which  draw  the  line  E  F,  containing 
9  Chains  71  Links. 

6.  Lay  the  Center  of  the  Protrattor  upon  the  point  F ;  and  be¬ 
caufe  the  degrees  to  be  Protra&ed  are  above  180,  viz.  342  degrees 
30  minutes,  lay  the  Semicircle  of  the  Protrattor  downwards,  and 
make  a  Mark  againft  342  degrees  30  minutes,  drawing  the  line  FG? 
which  contains  7  Chains  54  Links. 


Nn 


And 
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Abd  in  this  manner  mull  you  Protratt  all  the  other  angles,  G,  H, 
and  K,  artd  more,  if  the  Field  had  confided  of  more  angles :  Al¬ 
ways  obferving  this  for  a  general  Rule,  to  lay  the  Meridian-line  of 
the  Protractor  upon  (or  parallel  to)  one  of  the  Meridians  drawn 
upon  your  Paper;  (which  the  fmall  divifions  at  each  end  of  the 
Scale  of  the  ProtraQor  will  help  you  todo;)  and  if  the  degrees  you 
are  to  Protraft  be  lefs  then  180,  (as  thofe  at  G,  H  and  K  are)  to  lay 
the  Semicircle  Of  the  Protractor  upwards,  or  from  you ;  and  if 
they  be  above  180  degrees,  (as  thofe  at  A,  B,  C  and  D  are)  to 
lay  the  Semicircle  downwards,  as  you  fee  done  in  the  Figure. 

r  r  -  *  '  •  .  


CHAP.  XIX. 

Hoio  to  take  the  Blot  of  a  Field,  or  other  EjicIo- 
fure,  by  going  about  the  fame,  and  meafuring 
only  of  one  Line  the  Plain  Table. 

I.  By  the  Plain  Table. 

fig,  XT  ETABCDEFGbea  Field,  or  other  Enclofure  to 
1  ,  be  Plotted.  Fir/?,  make  choice  of  fome  convenient 
place  about  the  middle  of  the  Field,  from  whence  you  may  conve¬ 
niently  fee  all  the  angles  thereof,  as  at  M  ;  where  place  your  Ta¬ 
ble,  turning  it  about,  ’till  the  Needle  hang  dire&ly  over  the  Meri¬ 
dian-line  in  the  Card,  and  there  fcrew  fait  the  Inftrument.  Then 
afluming  any  Point  about  the  middle  of  your  Table,  reprefenting 
the  place  of  your  {landing  in  the  Field,  as  M,  to  this  Point  apply 
the  fide  of  your  Index,  and  directing  the  Sights  thereof  to  the  firft 
angle  at  A>  by  the  fide  of  the  Index  draw  the  Line  M  A  :  Then  di¬ 
rect  the  Sights  to  the  angle  at  B,  and  by  the  fide  of  the  Index  draw 
the  line  M  B :  Again,  direft  the  Sights  to  C,  and  draw  the  line 
MC.  Do  thus  ’till  you  have  directed  the  Sights  to  all  the  other 
angles,  as  to  D,  E,  F  and  G,  and  draw  the  lines  M D,  ME,  M F 
and  MG. 

This  done,  meafure  the  difiance  from  M,  the  place  of  your  {land¬ 
ing,  to  any  of  the  angles  of  the  Field,  as  to  A,  and  let  the  difiance 
from  M  to  A  be  y  Chains  80  Links:  Take  5  Chains  80  links  from 
any  Scale*  and  fet  that  difiance  upon  the  line  M  A,  from  M  to  A, 
and  mark  the  Point  or  Angle  A. 

Secondly ,  remove  your  Inftrument  from  M  to  A,  and  there  place 
it,  laying  the  Index  upon  the  line  A  M,  turning  the  Table  about, 
’till  through  the  Sights  you  fee  a  mark  fet  up  at  M,  (the  place  where 
your  Inftrument  laft  ftood)  and  there  fix  your  Inftrument :  Then 
apply  your  Index  to  the  point  A>  and  upon  that  point  turn  it  a- 
bout,  ’till  through  the  Sights  you  fee  the  next  angle  at  B :  And 
then  by  the  fide  of  the  Index,  draw  a  line  which  will  cut  the 
>  lioe 
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line  MB  (before  drawn)  in  the  point  B$  and  the  line  A B  will 
reprefent  the  Hedge  or  Wall  A  B,  and  be  of  equal  length  there¬ 
with. 

Thirdly ,  remove  your  Inftrument  to  B,  laying  the  Index  upon  the 
line  MB,  and  turn  the  Table  about,  ’till  through  the  Sights  you 
efpie  the  Mark  fet  up  at  M,  and  then  fix  it. 

(If  And  here  Note  by  the  way,  that  when  your  Table  is  thus 
fixed  at  B,  if  you  lay  the  Index  upon  the  line  A  B,  and  look 
through  the  Sights,  you  fhall  then  fee  the  Angle  at  A,  or  place 
where  your  Inftrument  laft  flood.) 

Then  lay  the  Index  upon  the  point  B,  turning  it  about,  ’till  thro8 
the  Sights  you  fee  the  angle  at  C,  and  draw  the  line  by  the  fide 
thereof,  ’till  it  cut  the  line  M  C,  which  it  will  do  in  the  Point  C  ‘ 
and  the  line  BC  fhall  reprefent  the  Hedge  BC  in  the  Field. 

Fourthly ,  place  the  Inftrument  at  C,  laying  the  Index  upon  the 
line  M  C,  turning  the  Table  about,  ’till  through  the  Sights  you  fee 
your  firft  mark  at  M,  and  there  fix  it ;  and  laying  the  Index  upon 
C,  direct  the  Sights  to  D,  and  draw  the  line  C  D,  cutting  M  D 
in  D :  CD  doth  reprefent  the  Hedge  C D. 

Fifthly )  remove  the  Table  to  D,  laying  the  Index  upon  the  line 
M  D,  and  turn  the  Table  about,  ’till  you  efpie  your  Mark  at  M 
and  then  fix  it;  and  laying  the  Index  upon  D,  dirett  the  Sights  to 
E,  and  draw  the  line  D  E,  cutting  ME  in  E. 

Sixthly ,  place  the  Table  at  E,  and  lay  the  Index  on  ME,  tur¬ 
ning  the  Table  about,  ’till  you  efpie  the  Mark  at  Mj  and  fixing 
the  Table  there,  remove  the  Index  to  E,  and  direft  the  Sights  to 
the  angle  at  F,  and  by  the  fide  thereof  draw  a  line  cutting  the 
line  M  F,  formerly  drawn  in  F,  which  fhall  reprefent  the  Hedge 
E  F. 

Swently ,  remove  the  Inftrument  to  F,  and  lay  the  Index  on  MF, 
turning  the  Table  about,  ’till  through  the  Sights  you  efpie  the  Mark 
at  M ;  and  fixing  it  there,  lay  the  Index  upon  F,  directing  the 
Sights  to  the  angle  at  Gy  and  by  the  fide  thereof  draw  a  line  F  G, 
cutting  M  G  in  G. 

.  Lafly*  place  the  Table  at  G,  and  lay  the  Index  upon  M  G,  tur¬ 
ning  it  about,  ’till  through  the  Sights  you  fee  the  Mark  at  M,  and 
there  fix  it :  Then  upon  G  lay  the  Index,  and  dire£l  the  Sights  to 
your  firft  angle  at  A  ;  and  fif  you  have  committed  no  former  Errour) 
the  Index  will  then  fall  juft  upon  the  point  A,  in  the  line  A  M  firft 
drawn.  And  fo  is  your  Plot  exa&ly  clofed,  and  your  Field  finifhecL 

And  by  this  way  of  Plotting  you  cannot  but  perceive  wonderful 
expedition,  almoft  all  manner  of  Meafuring  being  wholly  omitted, 
and  only  Angular  Obfervations  made  ufe  of.  And  this  way  being 

well  and  carefully  performed,  is  not  much  inferiour  to  any  of  the 
preceding. 


III.  By 
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II.  By  the  Theodolite. 


Fig.  x.  TJ[  Aving  made  choice  of  a  place  in  the  middle  of  the 
Field,  as  M,  place  there  your  Theodolite ,  turning  is 
about,  ’till  the  Needle  hang  dire&ly  over  the  Meridian-line  of  the 
Card;  and  there  fixing  it,  direft  the  Sights  to  every  refpeflive an¬ 
gle  of  the  Field,  noting  what  degrees  the  Index  did  cut  upon  the 
Frame  of  the  Table,  which  fuppofe  to  be  thefe  following. 
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Having  made  Obfervation  of  what  degrees  the  Index  cnt  at  e- 
Very  angle,  and  noted  them  down  in  your  Field-book  or  Table,  as 
you  fee  done  above,  then  meafure  the  Diftance  from  M  to  any  an¬ 
gle,  as  to  A,  and  you  will  find  it  to  be  y  Chains  80  Links ;  which 
note  down  in  your  Field-book  alfo  in  this  manner, 


From  Station  to  the  next  Angle  from  the 
North-Eaftward,  y  Chains  80  Links. 


Then  placing  your  Inftrument  at  A,  lay  the  Index  on  the  Diame¬ 
ter  of  the  Table,  and  turn  it  about,  ’till  through  the  Sights  you  fee 
the  Maik  fet  up  at  M;  and  there  fixing  the  Inftrument,  turn  the 
Index  about,  ’till  through  the  Sights  you  fee  the  angle  at  B;  and 
note  the  degrees  then  cut  by  the  Index,  which  let  be  112  degrees 
30  minutes. 

Then  remove  the  Inftrument  to  B,  the  Index  lying  on  the  Di¬ 
ameter,  turning  it  about,  ’till  through  the  Sights  you  efpie  the  Mark 
at  M,  and  there  fix  it ;  turning  the  Index  about  ’till  you  fee  the  an¬ 
gle  at  C,  the  degrees  there  cutting  114  degrees  00  minutes,  and 
the  reft  as  in  the  Table  following. 
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\  » 

in%;  How  It  Vrotracl  or  lay  down  the  Olfervati - 
ons  taken  according  to  this  Doctrine. 

Fig.  IX.}  1  Pon  your  Paper  or  Parchment  draw  a  Right  line  N  S, 
LI  reprefenting  your  Meridian,  or  Line  of  North  and 
South :  About  the  middle  thereof,  as  at  M,  alTume  a  Point  for  your 
Station  in  the  middle  of  the  Field  ;  upon  which  Point  place  the  Cen¬ 
ter  of  your  ProtrAttor,  the  Meridian-line  thereof  lying  exa&ly  up¬ 
on  the  line  N  S.  Then  having  recourfe  to  your  Field-book,  and 
finding  that  dire&ing  your  Sights  to  your  firft  angle  at  A,  the  In¬ 
dex  cut  14  degrees  30  minutes,  make  a  Mark  againft  14  degrees 
30  minutes:  alfo, 

Dire&ing  the  Sights  to  B,  the  Index  cut  4?  degrees  30  min. 

Dire&img  the  Sights  to  C,  the  Index  cut  py  degrees  00  min. 

Directing  the  Sights  to  D,  the  Index  cut  124  degrees  00  min. 

Direfling  the  Sights  to  E,  the  Index  cut  1  y  1  degrees  30  min. 

Directing  the  Sights  to  F,  the  Index  cut  2.12  degrees  30  min. 

Directing  the  Sights  to  G,  the  Index  cut  277  degrees  30  min. 

Againft  all  which  numbers  of  degrees  and  minutes  make  Marks 
with  your  Protra£ling-pin,  clofe  to  the  edge  of  the  degrees  of  your 
ProtrAttor:  [Remembring,  that  when  your  degrees  exceed  180,  as 
they  do  at  the  angle  F*  you  turn  the  Semicircle  of  your  Protrattor 
downwards  And  then  through  thefefeveral  Points  draw  right  lines 
from  the  Center-Point  at  M,  as  the  lines  M  A,  MB,  M  C,  MD, 
ME,  MF  and  M  G. 

Then,  becaufe  your  meafured  line  from  M  to  the  angle  A  was  y 
Chains  80  Links,  out  of  any  Scale  take  y  Chains  80  Links,  and  fee 
it  upon  that  line  from  M  to  A. 

Again,  having  recourfe  to  your  Field-book,  fee  there  what  de¬ 
grees  and  minutes  were  cut  by  the  Index  when  the  Inftrument  was 
placed  at  the  feveral  angles  A,  B,  C,  D,  &c.  and  finding  that  at 
the  angle  A,  the  degrees  there  cut  were  112  degrees  30  minutes,* 
apply  the  Center  of  your  ProtrAttor  to  the  Point  A,  laying  the  Me¬ 
ridian-line  thereof  upon  the  line  AM,  and  againft  1 12  degrees  30 
minutes  make  a  Mark,  through  which,  and  the  Point  A,  draw  a 
line,  ’till  it  cut  the  line  M  B  in  B.  Then  place  the  Center  of  the 
ProtrAttor  upon  the  point  B,  and  the  Meridian  hue  thereof  upon 
the  line  MB,  and  (becaufe  the  degrees  cut  at  B  were  114  degrees) 
make  a  Mark  againft  114  degrees,  and  draw  the  line  B  C.  Do  the 
like  for  the  degrees  cut  by  the  Index  at  the  angles  at  C,  D,  E,  F 
and  G ;  fo  fhall  you  have  a  perfect  Draught  of  your  Field.  And 
this  way  of  Surveying  is  both  fpeedy  and  exafl,  if  carefully  man¬ 
aged. 

Oo  CHAP; 
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C  H  A  P.  XX.  c  . 

I 

Hove  to  take  the  Vlot  of  a  large  Cbampain,  or 
other  Enelofure ,  upon  the  Plain  Table,  upori 
one  Sheet  of  Taper. 

FOrafmuch  as  the  way  of  Shifting  of  Paper,  taught  in  the  1 8 
Chapter  of  this  Book ,  may  fe§m  tedious  and  troublefome,  in 
refpeft  that  you  may  be  forced  to  alter  or  fhift  many  Sheets  for  one 
Field,  (efpecially  if  you  ufe  a  large  Scale  ,*)  I  (hall  therefore  here 
fhew  you  how  you  may  take  a  large  Enelofure  upon  one  Sheet  of 
Paper,  which  is  thus: 

Let  ABCDEFGHK,  fig.  VII.  be  a  large  Champain  to  be 
Surveyed,  and  you  would  effed  it  by  the  Plain  Table ,  and  bring 
all  your  Field-work  upon  one  Sheet  of  Paper. 

FirJlj  About  the  middle  of  your  Table  aflign  a  Point  at  pleafure, 
as  at  O  ;  and  upon  that  Point,  as  a  Center,  deferibe  two  Concen- 
trick  Circles  at  about  an  Inch  diftance,  and  the  outermoft;  to  be 
within  half  an  Inch  of  the  edge  of  your  Paper,  as  are  the  two  prick¬ 
ed  Circles  in  the  Figure. 

Secondly ,  Confider  where  to  begin  your  Work,  which  fuppofe  at 
the  angle  A;  and  there  placing  your  Table,  and  fixing  it,  turn 
the  Index  about  upon  the  Center  O,  and  direct  the  Sights  to  K, 
and  by  the  fide  thereof  draw  a  line  from  O,  to  the  edge  of  the  outer¬ 
moft  Circle,  and  fomewhat  beyond  it  5  and  juft  without  the  Cir¬ 
cle  fet  a  Cypher  o :  Then  meafuring  from  A  to  K,  and  finding  it 
to  contain  8  Chains  zz  Links,  fee  that  number  upon  the  Line  Oo 
between  the  two  Circles :  And  before  you  move  your  Table,  lay 
the  Index  to  the  Center  O,  and  direct  the  Sights  to  B,  and  draw 
a  Line  from  O  to  the  outermoft  Circle,  fetting  the  Figure  1  to  the 
end  thereof:  And  the  length  AB  being  10  Chains  75  Links,  fet 
that  length  upon  the  line  O,  1  between  the  two  Circles.  So  (hall 
the  angle  o  O,  1  upon  your  Table  be  equal  to  the  angle  K  AB 
in  the  Field. 

Thirdly y  Remove  your  Inftrumcnt  to  the  angle  B,  laying  the  In¬ 
dex  upon  the  line  O  1,  and  turn  the  Table  about,  ’till  through 
the  Sights  you  fee  the  angle  at  A:  Then  fix  the  Table,  and  upon 
O  turn  the  Index,  'till  you  fee  the  angle  C$  and  draw  a  line  from 
O  to  the  outermoft  Circle,  fetting  to  the  end  thereof  the  Figure  z  ; 
and  the  length  of  BC  being  6  Chains  83  Links,  fet  that  length  up¬ 
on  the  line  O  %  between  the  Circles.  So  (hall  the  angle  1  ,  O  z  up¬ 
on  the  Table  be  equal  to  the  angle  A  B  C  in  the  Field. 

Fourthly,  Remove  the  Table  to  C,  laying  the  Index  upon  the  line 
O  z  ;  turn  it  about,  and  direcl  the  Sights  to  B;  then  fix  it,  and  di¬ 
rect  the  Sights  to  D,  and  draw  a  line  from  O  to  the  outermoft 

Circle, 
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Circle,  fetting  to  the  end  thereof  the  Figure  3  ;  and  the  length  C  D 
being  7  Chains  8r  Links,  fet  that  number  upon  the  line  O  3  be¬ 
tween  the  Circles,  and  (becaufe  the  angle  in  the  Field  at  C  is  an 
Exteriour  or  Elbow  angle)  make  a  *  or  other  maik  upon  the  line 
O  3  within  the  innermoft  Circle,  as  is  ,done  in  the  Figure.  So 
lhall  the  angle  2  O  3  be  equal  to  the  angle  BCD. 

Fifthly ,  Place  the  Table  at  D,  laying  the  Index  upon  the  line 
O  3,  and  turn  the  Table  about,  ’till  you  fee  the  angle  at  C,  and 
then  fix  it:  Then  direct  the  Sights  to  E,  and  draw  a  line  from  O 
to  the  outermoft  Circle,  fetting  4  at  the  end  of  it,  and  6  Chains  9 6 
Links  upon  it,  between  the  Circles.  And  fo  is  the  angle  3  O4  e- 
qual  to  the  angle  C  D  E. 

Do  thus  by  removing  the  Table  to  the  refpe&ive  angles  in  the 
Field,  namely  to  E,  F,  G,  H  and  K  *,  (till  remembring  to  make 
the  point  O  to  reprefent  always  the  place  of  your  (landing.  And 
when  you  have  gone  about  the  Field,  ’till  you  return  to  the  angle 
A  where  you  firft  began*  you  (hall  find  the  feveral  Angles  to  be  as 
in  the  Figure,  namely, 
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And  having  gone  round  the  Field,  and  made  Obfervation  at  eve¬ 
ry  angle  as  is  here  delivered,  noting  the  Exteriour  (or  Elbow)  an* 
gles  D,  G  and  K,  with  Marks,  as  *  or  the  like,  you  may  Protract 
the  fame  at  leifure,  according  to  the  Dire&ions  given  in  the  next 
Chapter. 


How  to  ¥  retract  the  Ohfervations  tgken  by  the 
Directions  of  the  laft  Chapter. 

HAving  made  Obfervation  at  every  angle,  Fig.  VII.  and 
drawn  lines  from  the  Center  O  to  the  outermoft  Circle, 
and  marked  them  at  the  ends  with  Arithmetical  Figures,  and  noted 
the  Exteriour  (or  Elbow )  angle  as  is  there  dire&ed;  then  (accor¬ 
ding  to  the  Largenefs  of  your  Plot  you  intended)  provide  a  Skin  of 
Vellom  or  Sheet  of  Paper,  and  confidering  which  way  your  Work 
will  extend,  accordingly  make  choice  of  a  Point  reprefenting  your 
firft  angle,  as  the  Point  A :  Then  repair  to  your  Circular  Scheme, 
and  finding  that  your  firft  line  marked  with  the  Cipher  o  contained 

8  Chains 
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8  Chains  11  Links,  lay  down  a  line  of  that  length,  as  the  line  A  K : 
Then  in  regard  that  the  firft  angle  in  your  Circular  Scheme  o  O  i 
was  equal  to  the  angle  K  A  B  in  the  Field,  you  muft  therefore  up¬ 
on  the  Point  A 

[Either  by  the  4  Problem  of  the  Firfl  Book,  or  by  the  Directi¬ 
ons  given  in  the  Firft  and  Second  chapters  of  this  Fourth 
Book ] 

ProtraCt  an  angle  equal  to  o  O  r,  which  will  be  the  angle  K  A  B; 
asd  fetting  off  from  A  7  Chains  75  Links  (the  length  of  the  line 
O  1)  it  fhall  give  you  the  Point  B. 

Then  upon  the  Point  B  protraCt  an  angle  equal  to  the  angle  1 0», 
equal  to  A  B  C,  and  upon  it  fet  6  Chains  83  Links  *,  fo  fhall  you 
have  the  Point  C. 

Again ,  upon  the  Point  C  ProtraCt  an  angle  equal  to  the  angle 
iQ  3,  taking  out  of  your  Scale  7  Chains  82  Links,  the  number 
belonging  to  the  line  O  3  :  Againft  which  lines  you  find  this  mark* ; 
which  fhews,  that  this  angle  at  C  muff  be  ProtraCled  outwards, 
or  from  the  Field,  as  is  the  angle  BCD,  equal  thereto. 

In  like  manner  deal  with  the  angles  D,  E,  F,  G,  H  andK:  And 
when  you  have  come  to  the  angle  H,  you  fhall  (if  you  have  truly 
wrought;  find  that  the  line  H  K  would  cut  the  line  A  K  in  its 
true  point  K,  whether  you  had  fet  off'  8  Chains  22  Links  thereup¬ 
on  or  not. 


CHAP.  XXI. 

Hov>  to  take  the  true  Plot  of  a  For  eft.  Chafed 
Wood ,  Park,  or  other  large  Inclofure,  by  the 
Circumferentor  or  Theodolite,  by  a  dif¬ 
ferent  voay  from  the  former  j  and  to  know  [be¬ 
fore  you  begin  to  Protract)  whether  your  Plot 
will  clofe  or  not. 

THIS  way  of  Surveying  is  the  raoft  exaft  and  abfolutc  of  all 
others  for  the  Surveying  of  Counties,  and  all  other  large  and 
capacious  Works,  as  of  Iflands,  Plantations,  &c.  For  the  perform¬ 
ing  of  this  Work,  the  Card  of  the  Circumferentor  muft  be  divided 
into  four  Quadrants  or  Quarters,  each  containing  90  degrees,  and 
numbred  by  { o,  20,  30,  &c.  to  90,  beginning  at  the  Meridian, 
and  io  reckoning  to  the  Eaft  and  Weft  Points;  as  is  exprefied  in  the 

Figure  of  the  Card  mentioned  in  the  Tenth  Chapter  of  the  Second 
Book ,  Fig .  IV. 

Your  lnftrument  being  provided  with  fuch  a  Card  as  I  juft  now 
mentioned,  you  may  proceed  to  take  the  Plot  of  the  ground  you  in¬ 
tend  in  manner  following.  But  firft  provide  your  Field-book,  which 

(in 
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fin  this  cafe)  muft  be  ruled  with  Red- ink  into  fix  Columns.  The 
firft  of  which  muft  be  fo  broad  as  to  contain  the  number  of  de¬ 
grees,  and  the  quarter  of  the  Compafs  in  which  the  degrees  are  cut 
by  the  South-end  of  the  Needle.  The  fecond  Column  is  for  the 
Chains  and  Links  which  every  fide  of  the  Field  containeth.  The 
four  other  Columns,  which  have  written  at  the  head  thereof.  North , 
South,  Ea(l,  Weft,  are  to  hold  a  certain  number  of  Chains  and  Links, 
by  the  addition  of  which  you  may  examine  your  Work,  and  difco- 
ver  whether  your  Plot  will  clofe  or  nor,  before  you  proceed  to  Pro- 
trad  it.  1 

I.  The  manner  of  Working. 

Tig.  XI. T  Et  ABCDEFGHK  be  a  Field  to  be  meafured.  Ha- 
ving  placed  marks  at  every  angle  thereof ;  firft,  place 
your  Inftrument  at  A,  (the  Flower-de-luce  towards  you)  and  dired: 
the  Sights  to  B,  the  South-end  of  the  Needle  cutting  5*4  degrees  in 
the  South-weft  Quadrant ;  and  let  the  length  of  the  line  ABbe 
5  Chains  11  Links.  Now  you  muft  (in  the  firft  Column  of  your 
Field-book)  fet  down  SW  54  degrees  o  min.  reprefenting  South- 
weft  5*4  degrees  o  min.  and  in  the  fecond  Column  fet  down  y,  n, 
reprefenting  5  Chains  1 i  Links. 

Secondly,  place  your  Inftrument  at  B,  and  dired  the  Sights  to 

C,  the  Needle  cutting  North-weft  45-  degrees,  and  the  line  BC 
containing  2  Chains  89  Links. 

Thirdly ,  place  your  Inftrument  at  C,  and  dired  the  Sights  to 

D,  the  Needle  cutting  North-weft  76  degrees,  and  the  line  CD 
containing  3  Chains  35  Links. 

Fourthly ,  place  your  Inftrument  at  D,  and  dired  the  Sights  to 

E,  the  Needle  cutting  North-eaft  31  degrees,  and  the  line  D  E  con¬ 
taining  4  Chains  yy  Links. 

Fifthly ,  place  your  Inftrument  at  E,  and  direct  the  Sights  to  F, 
the  Needle  cutting  North  eaft  56  degrees,  and  the  line  EF  con¬ 
taining  2  Chains  6y  Links. 

Sixthly ,  place  your  Inftrument  at  F,  and  dired  the  Sights  to  G, 
the  Needle  cutting  North-eaft  21  degrees,  and  the  line  FG  con¬ 
taining  2  Chains  24  Links. 

Seventhly ,  place  your  Inftrument  at  G,  and  dired  the  Sights  to  H, 
the  Needle  cutting  South-eaft  51  degrees,  and  the  line  GH  con¬ 
taining  2  Chains  95  Links. 

Eighthly ,  place  your  Inftrument  at  H,  and  dired  the  Sights  toK, 
the  Needle  cutting  South-eaft  34  degrees,  and  the  line  H  K  con¬ 
taining  3  Chains  25”  Links. 

Laftly,  place  your  Inftrument  at  K,  and  dired  the  Sights  to  A, 
the  Needle  cutting  South-weft  4  degrees,  and  the  line  KA  con¬ 
taining  2  Chains  95  Links. 

Pff 


ftaving 
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Having  thus  made  Obfervation  of  all  the  Angles,  and  meafured  all 
the  Tides  with  your  Chain,  and  fet  them  down  in  your  Field-book 
you  (hall  find  them  to  (land  as  followeth. 

T 'be  Figure  of  your  Field-book . 
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II,  How  to  Examine  your  Work,  whether  you  have 
truly  wrought  or  not. 

YOur  Work  being  finifhed,  the  degrees  cut  by  the  Needle,  and  the 
length  of  the  Tides  meafured  by  the  Chain  fet  down  in  the  firffc 
and  fecond  Columns  of  your  Field-book,  you  may  proceed  to  Pro- 
tra&ing:  But  if  you  defire  to  be  fatisfiedof  the  truth  of  your  Work 
before,  you  may  by  help  of  the  lines  of  Sines  and  Numbers,  or  by 
the  Table  of  Sines  and  Logarithms  in  the  third  Book ,  very  fpeedi- 
ly  make  trial,  and  difcover  wherein  you  have  erred,  and  amend 
that  Errour  before  you  proceed  farther.  The  proportion  is  this: 

Firfi , 

As  the  Radius,  or  Sine  of  90  degrees, 

is  to  the  length  of  the  fide  of  the  Field  in  Chains  and  Links, 
So  is  the  Sine  of  the  degrees  cut  by  the  Needle, 
to  the  iength  in  the  Parallel  in  Chains  and  Links, 

*  Wherefore  extend  the  CompalTes  from  the  Sine  of  90*  to  the 
•length  of  the  fide  of  the  Field  in  the  line  of  Numbers;  the  fame 
,*  extent  will  reach  from  the  Sine  of  the  Degrees  cut  by  the  Needle  to 
[  the  length  in  the  Parallel. 


As  the  Radius,  or  Sine  of  90  degrees, 
is  to  the  length  of  the  fide  of  the  Field  in  Chains  and  Links, 

So 
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So  is  the  Sine  of  the  Complement  of  the  deg.  cut  by  the  Needle 
jto  the  length  in  the  Meridian  in  Chains  and  Links. 

*  Wherefore  extend  the  Compares  from  the  Sine  of  90,  to  the 
4  length  of  the  fide  of  the  Field  in  the  line  of  Numbers;  the  fame  ex- 
4  tent  will  reach  from  the  Sine  of  the  Degrees  cut  by  the  Needle  lo 
4  the  length  in  the  Parallel. 

4  But  when  the  length  is  near  10  Chains,  this  extending  will  be 
4  not  fo  convenient,  unlefs  the  Sines  and  Numbers  are  back  to  back. 
4  as  hinted  at  in  Chap.  4.  Book  2.  But  if  your  Compafles  are  lo.no- 
4  enough  to  reach  from  the  Radius  to  the  middle  the  work  will 
4  do  very  well :  But  if  not,  extend  the  Compalfes  from  the  firft 
4  Term  in  the  Proportion  to  the  Third,  and  that  extent  will  reach 
4  from  the  Second  to  the  Fourth. 

f  Note,  That  the  two  Columns  in  your  Field-book  which  are 
noted  with  North  and  South  are  the  Meridian  Columns,  and 
the  two  Columns  noted  with  Eaft  and  Weft  are  rhe  Parallel 
Columns:  That  is  to  fay,  the  line  of  North  and  South ,  noted 
in  the  following  Figure  with  N  S,  is  called  the  Meridian  ,  and 
the  line  noted  with  E  W,  in  the  fame  Figure,  is  called  the 
Parallel. 

EXAMPLE. 

Let  it  be  required  to  examine  whether  the  degrees  be  rightly  taken*5 
and  the  fides  truly  meafured  in  this  Figure,  before  you  begin  to 
Protraft. 

Your  degrees  being  Noted,  and  your  lengths  of  Lines  orderly  pla¬ 
ced  in  your  Field-book,  we  proceed  to  examine  the  truth  thereof 
thus: 

Firfty  The  degrees  cut  by  the  Needle,  when  the  Inftrument  was 
placed  at  A,  being  S  W  5*4*  degrees,  and  the  length  of  the  line  A  B 
being  5  Chains  12  Links,  if  you  extend  the  Compafles  from  the 
Sine  of  90  deg.  to  y  Chains  n  Links  in  the  line  of  Numbers,  that 
extent  will  reach  from  the  Sine  of  54  degrees,  which  were  the  de¬ 
grees  cut  by  the  Needle  at  A,  to  4  Chains  14  Links  in  the  line  of 
Numbers,  which  is  the  Diftance  in  the  Parallel;  and  aifo  the  fame 
extent  will  reach  from  the  Sine  of  36  degrees,  which  is  the  Com¬ 
plement  of  the  degrees  cut  by  the  Needle  at  A,  to  2  Chains  97  Links 
in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Meridian: 
Wherefore  (becaufe  the  quarter  of  the  Compafs  was  South-weft) 
fet  4  Chains  14  Links  (which  is  the  Diftance  in  the  Parallel)  in  the 
Column  of  Weft,  and  alfo  fet  2  Chains  97  Links  (which  is  the  Di¬ 
ftance  in  the  Meridian)  in  the  Column  of  South ;  and  fo  have  you 
done  with  your  firft  Station  at  A. 

Secondly ,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  B,  being  N  W  4 y,  and  the  length  of  the  line  BC 

being’ 


I 
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being  2  Chains  89  Links,  if  you  extend  the  Compafles  from  the 
Sine  of  90  degrees  to  2  Chains  89  Links  in  the  line  of  Numbers, 
that  extent  will  reach  from  the  Sine  of  45  degrees,  which  were  the 
degrees  cut  by  the  Needle  at  B,  to  2  Chains  4  Links  in  the  line  of 
Numbers,  which  is  the  Diftance  in  the  Parallel;  and  alfo  the  fame 
extent  will  reach  from  the  Sine  of  4? ,  which  is  the  Complement  of 
the  degrees  cut  by  the  Needle  at  B,  to  2  Chains  4  Links  in  the 
line  of  Numbers,  which  is  the  Diftance  in  the  Meridian:  Where¬ 
fore  ( becaufe  the  quarter  of  the  Compafs  Was  North  weft)  fet  z 
Chains  4  Links  (which  is  the  Diftance  in  the  Parallel)  in  the  Co¬ 
lumn  of  Weft,  and  alfo  fet  2  Chains  4  Links  (which  is  the  Di¬ 
ftance  in  the  Meridian)  in  the  Column  of  North  ;  and  fo  have  you 
done  with  your  fecond  Station  at  B. 

Thirdly,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  C,  being  N  W  76,  and  the  length  of  the  line  CD 
being  3  Chains  3?  Links,  if  you  extend  the  Compares  from  the  Sine 
of  90  degrees  to  3  Chains  35  Links  in  the  line  of  Numbers,  that 
extent  will  reach  from  the  Sine  of  76,  which  were  the  degree  cut  by 
the  Needle  at  C,  to  3  Chains  2y  Links  in  the  line  of  Numbers,  which 
is  the  Diftance  in  the  Parallel ;  and  alfo  the  fame  extent  will  reach 
from  the  Sine  of  14  degrees,  which  is  the  Complement  of  the  deg. 
cut  by  the  Needle  at  C,  to  o  Chains  S3  Links  in  the  line  of  Num¬ 
bers,  which  is  the  Diftance  in  the  Meridian :  Wherefore  (becaufe 
the  quarter  of  the  Compafs  was  North-weft)  let  3  Chains  25  Links 
(which  is  the  Diftance  in  the  Parallel)  in  the  Column  of  Weft,  and 
alfo  fet  o  Chains  83  Links  (which  is  the  Diftance  in  the  Meridian) 
in  the  Column  of  North;  and  fo  have  you  done  with  your  third 
Station  at  C. 

Fourthly ,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  D,  being  N  E  3 1  degrees,  and  the  length  of  the  line 
DE  being  4  Chains  55  Links,  if  you  extend  the  CompaiTes  from 
the  Sine  of  90  degrees  to  4  Chains  yy  Links  in  the  line  of  Num¬ 
bers,  that  extent  will  reach  from  the  Sine  of  31  degrees,  which  were 
the  degrees  cut  by  the  Needle  at  D,  to  2  Chains  35  Links  in  the 
line  of  Numbers,  which  is  the  Diftance  in  the  Parallel;  and  alfo  the 
lame  extent  will  reach  from  the  Sine  of  59  degrees,  which  is  the 
Complement  of  the  degrees  cut  by  the  Needle  at  D,  to  3  Chains 
9  3  Links  in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Me¬ 
ridian  :  Wherefore  (becaufe  the  quarter  of  the  Compafs  was  North- 
eaft)  fet  2  Chains  $y  Links  (which  is  the  Diftance  in  the  Parallel) 
in  the  Column  of  Eaft,  and  alfo  fet  3  Chains  93  Links  (which  is 
the  Diftance  in  the  Meridian)  in  the  Column  of  North  ;  and  fo  have 
you  done  with  your  fourth  Station  at  D. 

Fifthly,  The  degrees  cut  by  the  Needle,  when  the  Inftrument  was 
placed  at  E,  being  NE  y 6,  and  the  length  of  the  line  EF  being 
2  Chains  67  Links,  if  you  extend  the  Compaftes  from  the  Sine  of 
90  degrees  to  2  Chains  67  Links  in  the  line  of  Numbers,  that  extent 
will  reach  from  the  Sine  of  y  6  degrees,  which  were  the  degrees  cut 
by  the  Needle  at  E,  to  z  Chains  22  Links  in  the  line  of  Numbers, 

which 
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which  is  the  Diftance  in  the  Parallel ;  and  alfo  the  fame  extent  will 
reach  from  the  Sine  of  34,  which  is  the  Complement  of  the  degrees 
cut  by  the  Needle  at  E,  to  1  Chain  50  Links  in  the  line  of  Num¬ 
bers,  which  is  the  Diftance  in  the  Meridian:  Wherefore  (becaufe 
the  quarter  of  the  Compafs  was  North-Eaft)  fet  z  Chains  zz  Links 
(which  is  the  Diftance  in  the  Parallel)  in  the  Column  of  Eaft,  and 
alfo  fet  1  Chain  50  Links  (which  is  the  Diftance  in  the  Meridian) 
in  the  Column  of  North;  and  fo  have  you  done  with  your  fifth  Sta¬ 
tion  at  E.  * 

Sixthly,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  F,  being  NEit  degrees,  and  the  length  of  the  line 
F  G  being  z  Chains  14  Links,  if  you  extend  the  Compafles  from 
the  Sine  of  90  degrees  to  2  Chains  24  Links  in  the  line  of  Numbers 
that  extent  will  reach  from  the  Sine  of  zi  degrees,  which  were  the 
degrees  cut  by  the  Needle  at  F,  to  o  Chains  80  Links  in  the  line 
of  Numbers,  which  is  the  Diftance  in  the  Parallel ;  and  alfo  the 
fame  extent  will  reach  from  the  Sine  of  69  degrees,  which  is  the 
Complement  of  the  degrees  cut  by  the  Needle  at  F,  to  z  Chains 
10  Links  in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Me¬ 
ridian  :  Wherefore  (becaufe  the  quarter  of  the  Compafs  was  North- 
eaft)  fet  o  Chains  80  Links  (which  is  the  Diftance  in  the  Parallel) 
in  the  Column  of  Eaft,  and  alfo  fet  z  Chains  10  Links  (which  is 
the  Diftance  in  the  Meridian,)  in  the  Column  of  North ;  and  fo 
have  you  done  with  your  fixth  Station  at  F. 

Seventhly ,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  G,  being  S  E  f  t  degrees,  and  the  length  of  the  line 
G  H  being  z  Chains  9$  Links,  if  you  extend  the  Compafles  from 
the  Sine  of  90  degrees  to  2  Chains  97  Links  in  the  line  of  Num¬ 
bers,  that  extent  will  reach  from  the  Sine  of  yi  degrees,  which 
were  the  degrees  cut  by  the  Needle  at  G,  to  z  Chains  30  Links 
in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Parallel;  and 
alfo  the  fame  extent  will  reach  from  the  Sine  of  39,  which  is  the 
Complement  of  the  degrees  cut  by  the  Needle  at  G,  to  1  Chain 
8  3  Links  in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Me¬ 
ridian  :  Wherefore  (becaufe  the  quarter  of  the  Compafs  was  South- 
eaft)  fet  2  Chains  30  Links  (which  is  the  Diftance  in  the  Paral¬ 
lel)  in  the  Column  of  Eaft,  and  alfo  fet  1  Chain  83  Links  (which 
is  the  Diftance  in  the  Meridian)  in  the  Column  of  South ;  and  fo 
have  you  done  with  your  feventh  Station  at  G. 

Eighthly ,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  H,  being  SE  34  degrees,  and  the  length  of  the  line 
HK  being  3  Chains  2*  Links,  if  you  extend  the  Compafles  from 
the  Sine  of  90  degrees  to  3  Chains  25  Links  in  the  line  of  Num¬ 
bers,  that  extent  will  reach  from  the  Sine  of  34  degrees,  which  were 
the  degrees  cut  by  the  Needle  at  H,  to  1  Chain  82  Links  in  the 
brie  of  Numbers,  which  is  the  Diftance  in  the  Parallel ;  and  alfo  the 
fame  extent  will  reach  from  the  Sine  of  5:6,  which  is  the  Comple¬ 
ment  of  the  degrees  cut  by  the  Needle  at  H,  to  2  Chains  68  Links 
in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Meridian :  Wbere- 

Q.  q  fore 
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fore  (becaufe  the  quarter  of  the  Compafs  was  South-eaft)  fet  t  Chain 
8 1  Links  (which  is  the  Diftance  in  the  Parallel;  in  the  Column  of 
Haft,  and  alfo  fet  z  Chains  68  Links  (which  is  the  Diftance  in  the 
Meridian)  in  the  Column  of  South ;  and  fo  have  you  done  with 
your  eighth  Station  at  H. 

Ninthly,  The  degrees  cut  by  the  Needle,  when  the  Inftrument 
was  placed  at  K,  being  S  W  4  degrees,  and  the  length  of  the  line 
K  A  being  2  Chains  95  Links,  if  you  extend  the  Compares  from 
the  Sine  of  90  degrees,  to  2  Chains  95  Links  in  the  line  of  Num¬ 
bers,  that  extent  will  reach  from  the  Sine  of  4  degrees,  which  were 
the  degrees  cut  by  the  Needle  at  K,  to  o  Chains  6  Links  in  the 
line  of  Numbers,  which  is  the  Diftance  in  the  Parallel ;  and  alfo  the 
feme  extent  will  reach  from  the  Sine  of  86,  which  is  the  Comple¬ 
ment  of  the  degrees  cut  by  the  Needle  at  K,  to  2  Chains  92  Links 
in  the  line  of  Numbers,  which  is  the  Diftance  in  the  Meridian  ; 
Wherefore  (becaufe  the  quarter  of  the  Compafs  was  South-weft) 
fet  o  Chains  6  Links  (which  is  the  Diftance  in  the  Parallel)  in  the 
Column  of  Weft,  and  alfo  fet  2  Chains  92  Links  (which  is  the  Di¬ 
ftance  in  the  Meridian)  in  the  Column  of  South  $  and  lo  have  you 
done  with  your  ninth  Station  at  K. 

Having  thus  gone  over  every  of  your  Angles  and  Sides,  as  you 
fee  here  done,  and  noted  them  down  in  your  Field-book  under  their 
refpeftive  Titles  of  North ,  South ,  Eaft  and  Weft,  you  fhall  find  them 
to  ftand  in  the  Field  Bood,  as  folio weth. 

the  figure  of  your  Field-hook. 


deg .  m. 

C.  L. 

North. 

South. 

Eaft . 

Weft. 

A 

S  W 

*40G 

5.  12 

2.97 

4*x4 

B 

N  W 

4500 

2.  89 

2.04 

2.04 

C 

NW 

76  00 

3*  3f 

0.83 

D 

NE 

31  00 

4-  55” 

3  93 

• 

2-3* 

E 

NE 

$6  00 

i.  67 

i.yo 

2.22 

F 

NE 

21  00 

2.  24 

2.10 

O.80 

G 

S  E 

51  00 

2.  95 

1.83 

2.3O 

H 

S  E 

34  00 

i •  m 

2.68 

1.82 

K 

S  W 

4  00 

2.  9  5 

2.92 

0.06 

Sum  10. 40110.40)9. 49  I9.49 


This  done,  add  all  the  Figures  in  the  North  Column  together, 
and  you  fhall  find  that  they  make  10  Chains  40  Links ;  alfo  add 
the  South  Colum,  and  they  make  10  Chains  40  Links :  Then  add 
the  EaJI  Column,  and  they  make  9  Chains  49  Links ;  laftly,  add 
the  Weft  Column,  aod  they  alfo  make  9  Chains  49  Links. 


Now 
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Now  becaufe  the  Sum  of  the  North  Column,  and  the  Sum  of  the 
South  Column,  are  all  one  without  any  difference,  and  alfo  the  Sum 
of  the  Eafl  Column,  and  the  Sum  of  the  Weft  Column  are  equal, 
you  may  he  allured  that  your  Work  is  true :  But  if  the  Sums  of  the 
North  and  South  Columns  had  differ’d,  your  Angles  or  Sides  had 
been  faifly  obferved ;  and  alfo  if  the  Sums  of  the  Eaft  and  Weft 
Columns  had  differ’d,  it  had  difcovered  an  errour:  But  being  they 
agree,  you  may  be  allured  you  Work  is  true,  and  therefore  may 
with  confidence  proceed  to  Protraction,  according  to  the  Directions 
following. 

How  to  VrotraCt  any  Observations  taken  accor¬ 
ding  to  the  Directions  of  the  lafi  Chapter. 

Fig.  XI.1  *|Pon  a  Sheet  of  Paper  or  Parchment  draw  firfl  a  line,  as 
k-'*  SN,  reprefenting  the  Meridian,  and  at  right  angles 
here  to  another  line  E  W,  reprefenting  the  Parallel :  Then  laying 
your  Field-book  before  you,  you  fhall  find  in  the  South  Column 
2.  97  ;  wherefore  take  in  your  Compaffes  x  Chains  97  Links,  and 
place  it  upon  the  Meridian  from  A  to  1. 

Secondly,  In  the  North  Column  you  find  x.  04:  Take  2  Chains 
4  Links  in  your  Compaffes,  and  fet  that  Diltance  upon  the  Meridi¬ 
an  from  1  to  2.  And  becaufe  you  change  your  Column  from  South 
to  North ,  you  mult  fet  your  2  Chains  4  Links  from  1  to  2  down¬ 
wards  towards  the  N. 

Thirdly,  In  the  North  Column  you  fhall  find  o.  93:  Take  q  Chains 
93  Links  in  your  Compares,  and  fet  that  Diftance  upon  the  Meri¬ 
dian  from  2  to  3. 

Fourthly ,  In  the  North  Column  you  {hall  find  3.93:  Take  3  Chains 
93  Links  in  your  Compafies,  and  fet  that  Diftance  upon  the  Meri¬ 
dian  from  3  to  4. 

Fifthly,  In  the  North  Column  you  fhall  find  1.  yo:  Take  1  Chain 
50  Links  in  your  Compaffes,  and  fet  that  Diftance  upon  the  Meri¬ 
dian  from  4  to  5. 

Sixthly ,  In  the  North  Column  you  fhall  find  2.  10:  Take  2  Chains 
10  Links  in  your  Compafies,  and  fet  that  Diltance  upon  the  Meri¬ 
dian  from  5  to  6. 

Seventhly ,  In  the  South  Column  you  fhall  find  1.  83  :  Take  1  Chain 
83  Links  in  your  Compaffes,  and  fet  that  Diltance  upon  the  Meri¬ 
dian  from  6  to  7.  And  here  again,  becaufe  you  change  your  Co¬ 
lumn  from  North  to  South,  you  mull  fet  your  1  Chain  83  Links  from 
6  to  7  upwards  towards  the  South. 

Eighthly,  In  the  South  Column  you  fhall  find  2.  68 :  Take  2  Chains 
68  Links  in  your  Compafies,  and  fet  that  Diftance  upon  the  Meri¬ 
dian  from  7  to  3. 


Ninthly, 
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Ninthly,  In  the  South  Column  you  fhall  find  2.  92 :  Take  2  Chains 
91  Links  in  your  Compares,  and  fet  that  Difiance  upon  the  Me¬ 
ridian  from  8  to  A,  where  it  will  exactly  fall,  if  you  have  truly 
wrought. 

Thus  have  you  found  the  Points  1.  2.  3.  4.  y.  6.  7  and  8.  up¬ 
on  the  Meridian  N  S:  Through  every  of  which  Points  draw 
obfcure  Lines  with  Black  lead,  or  fuch  like,  parallel  to  the  Pa¬ 
rallel  EW}  as  the  Lines  1  B,  2  C,  3  D*  4  E,  5  F,  6  G,  7  H, 
8  K. 

This  done,  repair  again  to  yohr  Field-book,  where  in  the  Weft 
Column  you  fhall  find  4.  14:  Take  4  Chains  14  Links  in  your  Com¬ 
pares,  and  fet  that  Diftance  upon  the  Parallel  from  A  to  1. 

Secondly,  In  the  Weft  you  fhall  find  2.  04 :  Take  2  Chains  04  Links 
in  your  Compafles,  and  fet  that  Diftance  upon  the  Parallel  from 
[i  to  2. 

Thirdly ,  In  the  Weft  you  fhall  find  3.  zy :  Take  3  Chains  zy  Links 
in  your  Compaffes,  and  fet  that  Diftance  upon  the  Parallel  from 
%  to  3. 

Fourthly ,  In  the  Eaft  you  fhall  find  2.  3  5  :  Take  2  Chains  3y  Links 
in  your  Compafles,  and  fet  that  Diftance  upon  the  Parallel  from 

3  to  4.  And  here,  beeaufe  you  change  your  Column  from  Weft  to 
Baft,  you  muft  fet  your  2  Chains  3y  Links  from  3  to  4  backward 
towards  A. 

Fifthly ,  In  the  Eaft  you  fhall  find  2.  22 :  Take  2  Chains  22  Links 
in  your  Compaffes,  and  fet  that  Diftance  upon  the  Parallel  from 

4  t0  f- 

Sixthly ,  In  the  Eaft  you  fhall  find  o.  80  :  Take  0  Chains  80  Links 
in  your  Compaffes,  and  fet  that  Diftance  upon  the  Parallel  from 

5  to  6. 

Seventhly ,  In  the  Eaft  you  fhall  find  2.  30:  Take  2  Chains  30 
Links  in  your  Compafles,  and  fet  that  Diftance  upon  the  Parallel 
from  6  to  7. 

Eighthly ,  In  the  Eaft  you  fhall  find  1.  82  :  Take  1  Chain  82  Links 
in  your  Compaffes,  and  fet  that  Diftance  upon  the  Parallel  from 
7  to  8. 

Ninthly,  In  the  Weft  you  fhall  find  o.  06 :  Take  o  Chains  06 
Links  in  your  Compaffes,  and  fet  that  Diftance  upon  the  Parallel 
from  8  to  A,  where  it  will  alfo  exaftly  fall,  if  you  have  truly 
wrought. 

Thus  have  you  found  the  Points  1.  2.  3.  4.  y.  6.  7  and  8.  up¬ 
on  the  Parallel  E  W  :  Through  every  of  which  Points  draw 
obfcure  Lines  with  Black-lead,  or  fuch  like,  parallel  to  the 
Meridian  S  N ;  as  the  Lines  1  B,  2  C,  3  D,  4  E,  y  F,  6  G, 
;H,  8K. 


This 
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This  done,  you  fhall  find  that  the  line  i  B  which  is  drawn  Pa- 
allel  to  the  Parallel  E  W,  and  the  line  i  B  which  is  drawn  Paral- 
el  to  the  Meridian  S  N,  will  crofs  one  another  in  the  point  B : 
Vherefore  a  line  drawn  from  A  to  B  lhall  reprefent  the  fide  of  the 
field  A  B  5  and  if  you  have  wrought  truly,  you  fhall  find  it  to  con- 
ain  y  Chains  iz  Links. 


Likewife  the  Lines  1  C 
Likewife  the  Lines  3  D 
Likewife  the  Lines  4  E 
Likewife  the  Lines  y  F 
Likewife  the  Lines  6  G 
Likewife  the  Lines  7  H 
Likewife  the  Lines  8  K 


and  z  C  crofs  one  another  in  the  Point  C. 
and  3  D  crofs  one  another  in  the  Point  D. 
and  4  E  crofs  one  another  in  the  Point  E. 
and  y  F  crofs  one  another  in  the  Point  F.i 
arid  6  G  crofs  one  another  in  the  Point  G. 
and  7  H  crofs  one  another  in  the  Point  H. 
and  8  K  crofs  one  another  in  the  Point  K. 


Now  if  you  draw  the  lines  A  B,  B  C,  CD,  D  E,  E  F,  F  G,  G  ffj 
HK,  and  k  A,  you  fhall  have  upon  your  Paper  or  Parchment  the 
true  and  exaft  Figure  of  the  Land  you  Survey’d.  And  this  way  for 
exattnefs  exceedeth  any  other  that  I  know  of. 


CHAP.  XXII. 


__  _  «  > 

How  to  take  the  true  Plot  of  a  Wood,  or  other 

Enclofure,  into  which  you  cannot  come  to  fix 
your  Inftrument,  or  to  Meafure  your  Di¬ 
fiances. 


I-  By  the  Plain  Table. 

T  ET  ABCDEF  (Fig.  XXIV.;  be  a  Wood,  firft  affign  a 
place  to  begin  at,  without  the  Wood,  which  let  be  at  the  angle 
at  A .  From  whence,  meafure  to  a  Mark  fet  up  at  the  next  annle 
at  B,  which  Diftance  let  be  i  Chains  oy  Links.  F 

Secondly,  Place  your  Inftrument  at  B,  and  affign  fome  conveni¬ 
ent  point  upon  your  Table  to  reprefent  the  fame,  and  draw  a  line 
thereupon,  fet  upon  it  your  Meafures  diftance  from  B  to  A. 

Thirdly,  Lay  your  Ruler  and  Sights  upon  this  line,  and  move  the 

Table  about  ’till  you  fee  your  Mark  at  A,  and  there  fix  the  Table: 
Then, 

Fourthly ,  Lay  your  Ruler  to  the  point  B>  and  direft  your  Sights 
to  a  Mark  fet  up  at  C,  and  by  the  edge  of  it  draw  a  line,  and 
Meafure  the  diftance  from  B  to  C,  which  fuppofe  to  be  1  Chain 
48  Links,  which  diftance  fet  from  B  to  C. 

_  fifthly.  Remove  your  Table  to  C,  laying  the  Ruler  upon  the  line 
C  B,  and  turn  it  about  ’till  you  fee  your  Mark  at  B,  and  then  fix  it ; 

R  r  and 
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and  turn  the  Ruler  about  upon  the  point  C,  ’till  you  fee  a  Mark  fet 
up  at  D,  and  by  the  fide  thereof  draw  a  line,  and  Meafure  the  di- 
fiance  C  D,  which  fuppofe  to  be  2  Chains  06  Links,  which  diftance 
fet  upon  the  line  from  C  to  D. 

Sixthly ,  Remove  your  Table  to  D,  laying  the  Ruler  upon  D  C9 
and  turn  the  Table  about,  ’till  you  fee  your  Mark  C,  and  there  fix 
it,  turning  the  Index  about  upon  D,  ’till  you  fee  a  Mark  fet  up  at 
E,  drawing  a  line  by  the  fide  of  it:  Then  meafure  the  diftance  from 
D  to  E,  which  let  be  4  Chains  Links,  which  fet  upon  the  line 
from  D  to  E. 

Seventhly ,  Remove  your  Table  to  E,  laying  the  Index  upon  the 
line  E  D,  and  turn  the  Table  about,  ’till  you  fee  the  mark  at  D, 
and  there  fix  it,  turning  the  Index  about  upon  the  point  E,  ’till  you 
fee  a  Mark  fet  up  at  F,  drawing  a  line  by  the  fide  of  it.  Then 
meafuring  the  diftance  from  E  to  F,  fuppofe  2  Chains  iy  Links, 
fet  that  diftance  upon  the  line  from  E  to  F. 

Lafily ,  Remove  your  Table  to  F,  laying  the  Index  upon  the  line 
F  E,  and  turn  the  Table  about,  ’till  through  the  Sights  you  fee  the 
Mark  at  E,  and  then  fix  the  Table,  and  turning  the  Index  upon 
the  point  F,  direft  your  Sights  to  your  Mark  firft  fet  up  at  A, 
and  meafure  the  diftance  F  A,  which  will  be  2  Chains  62  Links. 
And  fo  is  your  Wood  inclofed. 


II.  By  tbe  Theodolite. 


1  TTAving  aftigned  an  angle  without  the  Wood  whereat  to  begin, 
‘  Ll  as  at  A,  (Fig.  24.)  fet  your  Inftrument  at  the  next  angle  at 
‘  B;  then  meafure  the  diftance  from  A  to  B,  which  fuppofe  2  Chains 
‘  oy  Links,  which  fet  down :  Then  turn  the  Inftrument  about,  ’till 
‘  through  the  fixt  Sights,  you  fee  your  next  Mark  at  C,and  then  fix  it, 
4  and  turn  the  Index  about  ’till  you  fee  your  laft  Mark  at  A,  and 
‘note  what  Degrees  are  cut,  which  we  will  fuppofe  to  be  9$  de- 
‘  grees,  which  fet  down  in  your  Book. 

‘  Then  meafure  the  Diftance  from  B  to  C,  fuppofe  to  be  1  Chain 
‘  48  Links,  which  fet  down  :  Then  fet  up  your  Inftrument  at  C, 
4  turning  it  about  upon  the  Staff, ’till  through  the  fixt  Sights  you  fee  your 
‘next  Mark  D,  and  then  fix  it,  turning  the  Index  about,  "till  thro’ 
•  the  Sights  you  fee  your  Mark  at  B,  where  we  fuppofe  it  will  cur  257  de- 
‘  grees.  And  working  in  this  manner  at  every  of  the  other  angies, 
4  and  meafuring  the  feveral  diftances,  you  will  find  them  to  be  as  in 
‘this  Table. 


‘A 


fB 


!  u  1  !  n  I  I 


|B 

1  c 


I  1^  t  ! 


D 


i.oj-j 

43  | 


Fronli  D  !>t01  E 

E  I  j  F  [  i.  1 5  , 

bF  J  A  J  (_!.  6a  J 


ABC' 

BCD 

CDE 


1  *3" 

I  257  ( 

‘  44  L 


1 

I 


1  T  i  l  1  I 

•  1  2.  06  ;  t  ,  .  ,  CDE  ^  .  : 

,SU-7S  tandtbeAnSktDEP  79  = 

!  EF  A  }i4,| 

IFAbJ  l  97 J 

Li  I.  H 
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Lib.  IV.  Inflrmnents  in  Surveying. 

III.  How  to  Protraft  according  to  thefe  Obser¬ 
vations, 

‘  T  Need  fay  nothing  concerning  the  Protrattion  hereof,  it  bein* 
performed  in  the  fame  manner  as  the  Protraction  in  chap .  iS. 
‘  But  the  very  fight  of  Fig.  X.  will  be  better  Direction,  than  a  whole 
1  Chapter  of  Information,  and  therefore  to  it  I  refer  it. 


CHAP.  XXIII. 

How  to  take  the  Plot  of  a  whole  Mannor,  or  of 
divers  parcels  of  Land  lying  together ,  whether 
Wood-lands  or  Champain  Plains. 

I.  By  the  Plain  Table. 

Fig*  XIII.  A  Lthough  practice,  in  the  performance  hereof,  be  bet- 
lx  ter  than  many  words,  and  that  the  rules  already 
delivered  are  of  fufficient  extent  to  perform  the  work  of  this  Chapter; 
yet  (for  farther  fatisfaftion  in  this  particular)  I  will  herein  deliver 
the  moft  fure  and  compendious  way  I  can  imagine. 

- Suppofe  therefore  that  the  following  Figure  A L M N P OS T Y 
XG  H  and  K  were  part  of  a  .Mannor,  or  divers  parcels  of  land  ly- 
ing  together,  and  that  it  were  required  to  take  the  plot  thereof  up¬ 
on  your  Plain  Table.  r 

Now  the  bell  way  (in  my  opinion)  is,  firft  to  go  round  about 
the  whole  quantity  to  be  meafured,  and  draw  upon  your  Table  a 
Perfect  Plot  thereof,  as  if  it  were  one  entire  Field :  (which  you  may 
0  y.  13  Chapter  of  this  Book:)  and  then  to  make  reparation 
and  divmon  thereof  in  an  orderly  way,  as  is  taught  in  this  Chapter . 
But  before  you  begin  your  Work,  it  will  be  very  necefiary  to  ride 
or  walk  about  the  whole  Mannor,  or  at  leafi:  fo  much  as  you  are  to 
Survey,  that  you  may  be  the  better  acquainted  with  the  feveral 

r  U?t  rS  *  in  y0ur  Paffage>  you  °ught  to  take  fpecial  Notice 
ot  all  eminent  things  lying  in  your  way,  as  Churches,  Houfes,  Mills, 
High-ways,  Rivers,  &c.  which  will  much  help  you.  Alfo  in  this 
your  Pafiage,  it  were  neceifary  to  take  Notice  of  feme  convenient 
place  to  begin  your  Work,  as  followeth. 

Having  made  choice  of  forne  convenient  place  in  the  Periphery  or 
outward  part  of  the  Mannor,  as  at  A,  place  there  your  Table,  turn- 
ing  it  about,  ’till  the  Needle  hang  over  the  Meridian-line  in  the  Card 
and  there  fix  it:  Then  upon  the  Table  (with  moft  convenience) 
alhgn  any  point  at  pleafure,  as  A ;  unto  which  point  lay  the  Index, 

and 
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and  turn  it  about,  ’till  through  the  Sights  you  fee  a  Mark  fet  up  at 
the  next  angle  at  L:  Then  by  the  Side  of  the  Index  draw  the  line 
AL,  which  fuppofe  to  contain  8  Chains  68  Links:  Take  thefe 
8  Chains  68  Links  from  any  Scale,  and  place  that  length  upon  your 
Table  from  A  to  L. 

2.  Bring  your  Inftrument  to  L,  and  lay  the  Index  upon  the  line 
L  A,  turning  the  whole  Table  about,  ’till  through  the  Sights  you  fee 
a  Mark  fet  up  at  A,  where  your  Table  laft  flood,  and  there  fix  it, 
fo  will  the  Needle  hang  direfrly  over  the  Meridian-line  in  the  Card 
as  before :  Then  lay  the  Index  upon  the  point  L,  and  turri  it  about, 
’till  through  the  Sights  you  fee  a  Mark  fet  up  at  the  next  angle  at 
M,  and  draw  a  line  by  the  fide  of  the  Index,  which  fuppole  to 
contain  6  Chains  yf  Links:  This  length  being  taken  from  the  fame 
Scale  as  the  former  line  was,  will  reach  upon  your  Table  from  the 
point  L  unto  Mi 

3.  Remove  your  Table  to  M,  and  lay  the  Index  upon  the  line 
M  L,  turning  the  Table  about,  ’till  through  the  Sights  you  efpie  a 
Mark  fet  up  at  the  angle  L,  where  your  Table  laft  flood,  and  there 
fixing  it,  you  fhall  ftill  find  the  Needle  to  hang  dire&ly  over  the 
Meridian-line,  if  you  proceed  truly  in  your  Work  :  Then  laying  the 
Index  to  the  point  M,  turn  it  about,  ’till  through  the  Sights  you  efpie 
fome  Mark  fet  up  at  the  next  angle  at  N,  and  draw  a  line  by  the 
fide  of  the  Index :  Then  meafuring  with  your  Chain  from  M  to  N, 
you  fhall  find  it  to  contain  7  Chains  27  Links;  which  take  from  the 
fame  Scale  as  before,  and  place  the  length  thereof  upon  your  Tabid 
from  M  unto  N. 

4.  Place  your  Inftrument  at  N,  laying  the  Index  upon  the  lind 
N  M,  and  turn  the  Table  about,  ’till  through  the  Sights  you  fee. a 
Mark  fet  up  at  your  former  Station  at  M,  and  there  fix  the  Tabie, 
fo  will  the  Needle  hangover  the  Meridian-line  as  before:  Then  turn 
the  Index  about  upon  the  point  N,  ’till  through  the  Sights  you  efpie 
the  next  angle  at  P,  and  draw  a  line  by  the  fide  thereof:  Then  mea- 
fure  thediftance  NP  9  Chains  32  Links,  which  take  from  the  Scale, 
and  fet  it  upon  your  Table  from  N  unto  P. 

In  this  manner  muft  you  go  round  about  the  whole  Mannor,  ma¬ 
king  Obfervation  at  every  angle  thereof,  as  at  P  Qj  T  YXG  H  and 
K,  and  fetting  down  the  length  of  every  line  upon  your  Table  as 
you  find  it  by  meafuring  with  your  Chain,  you  fhall  have  upon 
your  Table  the  Figure  of  one  large  Plain,  which  muft  include  all 
the  reft  of  the  Work:  And  in  thus  going  about  you  fhall  (if  you 
have  truly  wrought  all  the  way)  find  your  Plot  to  clofe  exactly  in 
the  point  A,  where  you  began  ;  but  if  it  do  not,  go  over  your 
Work  again,  for  otherwife  all  that  you  do  afterwards  within  the 
fame  will  be  falfe. 

%  Here  Note*  That  if  one  fheet  of  Paper  will  not  contain  your 
whole  Plot,  you  muft  then  fhife  your  Paper  as  is  taught  in 
the  18  Chapter  of  this  Book. 
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Having  thus  drawn  the  true  Plot  of  the  outward  bounds  or  Pe¬ 
riphery  of  the  whole  Mannor  upon  your  Table,  as  the  Figure  AL 
MNP Q STYX GH  and  K,  and  exactly  clofed  your  Plot  at  A 
where  you  began,  you  may  proceed  now  to  lay  out  the  feveral 
Clofes  therein  contained,  in  this  manner. 

1.  Place  your  Table  at  A,  laying  the  Index  and  Sights  upon  the 
line  A  L  before  drawn,  and  turn  it  about  ’till  through  the  Sights 
you  efpie  the  angle  L ;  and  there  fixing  it,  the  Needle  will  hang  di- 
re&ly  over  the  Meridian-line  in  the  Card :  Then  turn  the  Index  a- 
bout  upon  the  point  A,  ’till  through  the  Sights  you  efpie  a  Mark 
fet  up  at  the  angle  B,  and  by  the  fide  of  the  Index  ’draw  the  line 
AB,  containing  6  Chains  43  Links. 

2.  Remove  the  Table  to  B,  laying  the  Index  on  the  line  B  A,  and 
turn  the  Table  about  'till  through  the  Sights  you  fee  the  angle  A: 
Then  fix  it,  and  turn  the  Index  about  upon  B,  ’till  you  fee  the  next 
angle  at  C,  drawing  the  line  B  C  by  the  fide  of  the  Index,  which 
fuppofe  to  contain  8  Chains  5  Links. 

3.  Place  the  Table  at  C,  laying  the  Index  upon  the  line  CB, 
and  turn  it  about  kill  through  the  Sights  you  fee  your  former  Sta¬ 
tion  at  B ;  and  there  fixing  it,  turn  the  Index  about  upon  the  point 
C,  ’till  through  the  Sights  you  fee  the  angle  at  E,  and  draw  the  line. 
C  E,  containing  10  Chains  22  Links,  which  fet  from  C  toE;  and 
again  (before  you  move  your  Table)  direfl  the  Sights  to  O,  and 
draw  the  line  OC,  containing  6  Chains  64  Links,  which  take 
from  your  Scale,  and  fet  from  C  to  O :  And  (becaufe  O  is  the 
next  angle  to  the  bounder)  you  may  (without  placing  your  Inftru- 
ment  at  O,  or  meafuring  the  diftance  O  N)  draw  the  line  ON  up¬ 
on  your  Table,  which  (if  the  reft  of  the  Work  be  true)  will  con¬ 
tain  4  Chains  4$  Links. 

4.  Remove  your  Table  to  E,  laying  the  Index  upon  the  line  EC, 
and  turn  the  Table  about  kill  through  the  Sights  you  fee  the  angle 
at  C:  Then  fix  it,  and  turn  the  Index  about  upon  the  point  E,  ’till 
you  efpie  the  next  angle  at  F,  and  draw  the  line  E  F  containing 

5  Chains  50  Links,  which  fet  from  E  to  F.  Now  fbecaufe  the  an¬ 
gle  at  F  is  the  next  angle  to  the  bounder)  you  may  draw  the  line 
FG  upon  your  Table  without  any  further  trouble,  which  (if  the 
reft  of  your  work  be  true)  will  contain  6  Chains  68  Links. 

5  Remove  your  Inftrument  to  T,  laying  the  Index  upon  the  line 
T  S,  and  turn  it  about  kill  through  the  Sights  you  efpie  the  angle 
at  S ;  and  there  fixing  it,  turn  the  Index  about  upon  the  point  T, 
’till  through  the  Sights  you  efpie  the  next  angle  at  V,  and  by  the 
fide  of  the  Index  draw  the  line  T  V,  containing  6  Chains  1  y  Links, 
which  fet  upon  the  Table  from  T  to  V.  Now  (becaufe  V  is  the 
angle  next  the  bounder)  you  may  only  draw  the  line  V  G,  with¬ 
out  placing  your  Inftrument  at  V,  or  meafuring  the  diftance  V  G,  upon 
the  ground,  which  (if  the  reft  of  the  work  be  true)  will  contain 

6  Chains  38  Links. 
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6  Bring  your  Inftrnment  to  and  lay  the  Index  upon  rhe  line 
PQ^,  turning  the  Table  about  ’till  through  the  Sights  you  fee  the 
angle  at  P :  Then  fixing  the  Table  there,  turn  the  Index  about  up¬ 
on  the  point  Q,  ’till  through  the  Sights  you  efpie  the  angle  at  R, 
and  by  the  fide  of  the  Index  draw  the  line  Q_R,  containing  10  Chains 
75”  Links,  which  fet  from  Q.  to  R. 

Lafily ,  Bring  your  Table  to  R,  and  laying  the  Index  on  the  line 
Q  R,  turn  the  Table  about  ’till  through  the  Sights  you  fee  the  an¬ 
gle  at  Q.,  and  there  fix  it :  Then  turn  the  Index  about  upon  the 
point  R,  ’till  through  the  Sights  you  efpie  the  angle  at  D,  and 
draw  the  line  R  D,  which  (if  the  reft  of  the  work  be  true)  will 
contain  y  Chains  3  Links. 

Thus  have  you  an  exaft  and  perfeft  draught  of  the  whole  Mannor, 
or  of  feveral  Inclofures ;  in  the  performance  whereof  I  have  been 
fomething  large,  becaufe  I  would  fhew  the  moll  natural  way  firft  : 
But  the  fame  thing  may  be  performed  with  more  brevity  as  follow- 
etb,  wherein  (if  you  mark  it  well)  you  fhall  plainly  perceive  that 
half  the  work  will  be  abbreviated,  and  the  fame  thing  effeQed  with 
almoft  half  the  meafuriug. 

1.  Having  made  choice  of  the  angle  A  to  begin  your  Work,  place 
your  Table  there,  turning  it  about  ’till  the  Needle  hang  direckly 
over  the  Meridian-line  in  the  Card,  and  there  fix  it :  Then  alfign 
any  point  upon  the  Table  for  your  beginning  Station,  as  the  point 
A,  and  laying  the  Index  to  this  point)  turn  it  about  ’till  through  the 
Sights  you  efpie  the  next  angle  at  L:  Then  draw  the  line  A  L,  con¬ 
taining  8  Chains  63  Links,  which  take  from  your  Scale,  and  fet 
from  A  to  L :  And  alfo  (before  you  move  your  Table;  direft  the 
Sights  to  B  and  K,  and  by  the  fide  of  the  Index  draw  the  Lines 
A  B,  and  A  K ;  but  you  need  not  meafure  the  lengths  of  them. 

1.  Then  go  forward  with  your  Work  as  in  the  former  part  of  this 
Chapter,  placing  your  Table  at  the  angles  L  M  and  N ;  and  when 
you  come  to  N,  and  have  drawn  the  line  N  P,  you  may  (before 
you  move  your  Table)  draw  the  line  NO  but  not  meafure  it. 

3.  Alfo  when  you  come  to  the  angle  Q_,  and  have  drawn  the 
line  QJ>,  you  may  draw  the  line  Q^R  alfo,  at  once  placing  of  the 
Table. 

4.  When  you  come  to  obferve  at  the  angle  T,  and  have  drawn 
the  line  T  Y,  you  may  at  the  fame  time  alfo  draw  the  line  T  V, 
but  need  not  meafure  it. 

y.  When  you  come  to  the  angle  G,  and  have  drawn  the  line 
G  H,  you  may  alfo  draw  the  fine  G  V,  which  will  cut  the  line  T  V 
in  the  point  V ;  and  at  the  fame  time  alfo  you  may  draw  the  line 
G  F,  containing  6  Chains  68  Links. 

Having  thus  gone  round  the  whole  Mannor,  and  made  a  Plot  of 
the  outward  part  or  Periphery  thereof,  and  alfo  drawn  the  lines  AB, 
NO,  QR)  TV,  G  V  and  G  F,  as  you  went  along  the  bounder, 
the  remainder  of  lhe  Woik  will  (  by  this  means)  be  much  abbrevi¬ 
ated,.  fur  you  have  no  more  to  do,  but 
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1.  To  place  your  Table  at  F,  laying  the  Index  upon  the  line  F  G 
and  to  turn  it  about  ’till  through  the  Sights  you  efpie  the  angle  at 
G :  And  fixing  it  there,  dired  the  Sights  to  E,  and  draw  the  line 
E  F,  containing  y  Chains  yo  Links. 

2.  Place  the  Table  at  E,  and  lay  the  Index  on  the  line  EF,  turn¬ 
ing  the  Table  about  ’till  you  fee  through  the  Sights  the  angle  F  * 
then  fix  it,  and  turn  the  Index  about  upon  the  point  E  ’till  through 
the  Sights  you  efpie  the  angle  at  C,  and  by  the  fide  of  the  Index 
draw  the  line  E  D  C,  which  containeth  10  Chains  22  Links.  Then 
becaufe  from  C  to  D  there  are  4  Chains,  fet  4  Chains  from  C  to  D,* 
and  draw  the  line  D  R,  which  will  cut  the  line  QJl  in  the  point 
R,  leaving  the  line  D  R  to  contain  y  Chains  3  Links. 

Laftly ,  Place  the  Table  atC,  laying  the  Index  on  the  line  CE, 
turning  it  about  ’till  through  the  Sights  you  fee  the  angle  at  E  ,•  and* 
there  fixing  it,  turn  the  Index  about  upon  the  point  C,  and  dired 
the  Sights  to  B  and  O,  drawing  the  lines  CB  and  CO.  And  thus 
have  you  upon  your  Table  an  exad  Plot  of  your  Mannor  with 
great  eafe  and  celerity. 

There  is  yet  another  way  to  perform  this  Work.  When  you 
have  taken  the  true  Plot  of  the  outward  bounds  or  Periphery  of  the 
whole  Mannor  upon  a  Iheet  or  more  of  Paper,  if  you  will  take  the 
pains  to  go  over  every  particular  Inclofure  again,  and  draw  parti¬ 
cular  Plots  of  every  parcel  by  the  fame  Scale  wherewith  you  laid 
down  the  Plot  of  the  Periphery  ;  then  over  the  Plot  of  every  par* 
ticular  Inclofure  draw  parallel  Meridians:  And  when  you  have  thus 
plotted  every  particular,  if  you  cut  them  off  by  their  bounders,  and 
lay  them  one  by  another  according  to  their  Situation  within  the  Plot 
of  the  whole  Periphery,  you  (hall  find  that  thofe  Plots  (if  your 
work  be  true)  will  juftiy  fill  the  Plot  of  the  whole,  leaving  no  va¬ 
cuity. 

II.  By  the  Theodolite  or  Circumferentor. 

Fig.  Xni.TJY  what  hath  been  hitherto  delivered  concerning  the 
Harmony  between  the  Theodolite  and  Circumferentor , 
you  may  perceive  that  the  working  by  any  one  of  them  being  right¬ 
ly  underftood,  the  application  thereof  to  any  of  the  other  will  be 
apprehended  at  the  firft  fight :  I  will  therefore  initance  in  the  Cir¬ 
cumferentor^  as  being  molt  general.  Let  the  Example  of  the  lad 
Chapter  ferve,  where  the  Figure  A  L  M  N  P  .QS  TVXGHK  re- 
prefented  part  of  a  Mannor.  Then  having  provided  your  Field- 
book  ready  Ruled,  you  muft  at  the  head  of  one  of  the  leaves  there- 
of  write  the  Title  of  the  Mannor,  the  County  in  which  it  is,  and 
who  is  Lord  thereof,  As, 
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The  Mannor  of  Ellmore,  in  the  County  of  S. 
for  the  Honourable  R.  B.  Lord  thereof. 

THen  beginning  with  your  firft  Clofe,  write  over  the  head  of 
your  Field-book  the  Tenant’s  name,  the  name  of  the  Clofe 
and  the  tenure  by  which  he  holds  the  fame.  So  for  the  firft  Clofe’ 

Henry  Grey ,  Cosbye  Clofe ,  Pafture,  Free. 

Under  this  draw  a  Line  quite  through  your  Book  ;  then  begin¬ 
ning  to  Survey  this  Clofe,  place  your  Inftrument  at  A ,  and  direct 
your  Sights  to  L,  noting  the  degrees  there  cut,  which  let  be  1 60 
degrees  45  minutes;  which  160 degrees  45  minutes  rnuft  be  noted 
in  the  firft  and  fecond  Columns  of  the  Field-book :  Then  meafure 
the  diftance  A  L  8  Chains  68  Links,  which  place  in  the  third  and 
fourth  Columns. 

z.  Remove  your  Inftrument  to  L,  and  direft  the  Sights  to  M, 
the  Needle  cutting  181  degrees  30  minutes,  and  the  line  LM 
containing  6  Chains  55:  Links,  which  note  down  in  your  Field- 
book. 

3.  Place  your  Inftrument  at  M,  and  direft  the  Sights  to  N,  the 
Needle  cutting  133  degrees,  and  the  line  MN  7  Chains  27  Links, 
which  note  in  your  Field-book.  And  in  regard  you  are  to  leave 
the  Hedge  or  bounder  A  L  M  N,  adjoyning  to  Wisly  Common , 
(which  appertaineth  to  another  Mannor,  and  therefore  only  the 
narhe  inferted  for  your  remembance  when  you  come  to  protrafti- 
'on,)  you  muft  draw  a  line  quite  through  your  Field-book,  and  in 
the  laft  Column  thereof  write  IVisby  Common ,  which  denotes  unto 
you  that  you  are  to  leave  the  bounder  of  Wisby  Common. 

4.  Place  your  Inftrument  at  N,  and  direft  the  Sights  to  O,  the 
Needle  cutting  355  degrees  40  minutes,  and  the  diftance  NO 
being  4  Chains  45*  Links,  which  note  in  your  Field  book  as  be¬ 
fore. 

5.  Place  your  Inftrument  at  O,  and  direft  the  Sights  to  C,  the 
Needle  cutting  309  degrees  30  minutes,  and  the  line  OC  contain¬ 
ing  6  Chains  64  Links,  which  note  in  your  Field-book. 

Now  becaufe  at  thefe  two  Obfervations  you  went  againft  the 
Hedge  or  bounder  of  Banton  Plain,  you  muft  againft  them  write 
in  your  Fie  d -book  Bant  on  Plain  ;  and  becaufe  you  are  now  to  leave 
the  Hedge  or  bounder  of  Banton  Plain,  draw  a  line  quite  through 
your  Field-book. 

6.  Place  you  Inftrument  at  C,  and  direft  the  Sights  to  B,  the 
Needle  cutting  54  degrees  00  minutes,  and  the  diftance  C  B  being 
8  Chains  5  Links:  The  degrees  and  minutes  muft  be  noted  in  the 
firft  and  fecond  Columns  of  your  Field-book,  and  the  Chains  and 
Links  in  the  third  and  fourth. 


7  Re- 
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7.  Remove  your  Inftrument  to  B,  and  direct  the  Sights  to  A,  the 
Needle  cutting  19  degrees  30  minutes,  and  the  Diftance  B  A  being 
6  Chains  43  Links:  The  degrees  and  minutes  muft  be  noted  in  the 
firft  and  fecond  Columns  of  your  Field-book,  and  the  Chains  and 
Links  in  the  third  and  fourth.  Now  becaufe  at  thefe  two  laft  Ob- 
fervations  you  went  againft  the  Hedge  or  bounder  of  Bay  Wood ,  you 
muft  therefore  againft  them  write  Bay  Wood  \  and  becaufe  you  have 
now  finilhed  your  firft  Clofe,  you  muft  draw  a  double  Line  through 
your  Book  for  your  Remembrance. 

Then  confider  which  parcel  is  next  fittefl  to  be  taken  in  hand, 
which  let  be  Bay  Wood  s  and  withal  at  what  angle  thereof  it  is  moft 
meet  to  begin,  which  fuppofe  C  5  and  here  (for  your  help  when  you 
come  to  protra&ionj  you  muft  exprefs  in  the  title  of  this  fecond 
Clofe  at  what  Angle  you  begin  the  fame,  (unlefs  you  had  begun  it 
where  you  ended  the  laft  at  A,  and  then  it  is  not  material :)  Where¬ 
fore  feeing  you  are  beft  to  begin  at  C,  look  in  your  Field-book  (on 
the  work  of  the  laft  Clofe)  what  degrees  and  minutes  the  Needle 
cut  at  C,  which  were  y 4  degrees  and  8  Chains  y  Links,  therefore 
againft  that  number  make  this  o  or  the  like  Mark,  and  write  the 
Title  for  your  fecond  Clofe  thus : 

Samuel  White,  Bay  Wood,  by  Leafe, 
begin  at  ®. 


By  this  means  you  fhall  readily  know,  when  you  come  to  protra¬ 
ction,  where  to  begin  with  this  parcel,  and  in  the  margin  place 
(2,)  for  the  number  of  your  fecond  parcel;  and  then  proceed  in  your 
work  of  Surveying  this  parcel  as  before  you  did  for  the  other,  ’till 
you  have  gone  round  about  the  fame,  ending  at  A  where  you  firft 
began,  noting  down  all  your  Obfervations  both  of  lines  and  angles, 
with  the  particular  bounders  as  you  go  along  in  your  Field-book, 
in  all  refpe£ts  as  you  did  thofe  of  the  firft  Clofe :  And  in  thus  do- 
.  .  . _  .  ing  you  fhall  find  that 


Tbe  Mannor  of  Elfmore  in  the 

County  of  $.  for  the  Honourable 
R.  B.  Lord  thereof. 

(i;  fytnn  irrey,  Cosby  Clofe ,  Failure,  Free. 
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Wisby  Common. 


Banton  Plain. 


© 


Bay  Wood. 


T  t 


at  your  firft  Obferva- 
tion  from  C  to  E,  you 
went  partly  by  the 
Hedge  or  Bounder  of 
Banton  Plain ,  and  part¬ 
ly  by  the  Hedge  or 
Bounder  of  Church- 
Field •,  and  therefore  a- 
gainft  the  degrees  of 
that  Obfervation, write 
Banton  Plain  &  Church- 
Field  „  there  drawing  a 
line:  Then  at  your 
two  next  Obfervations 
atE  and  F,  you  went 
along  the  Hedge  or 
Bounder 
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(2)  Samuel  White,  By-W^d;  by  Leate, 

be^in  ar  0. 
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Bounder  of  Church- 
Field  ;  and  at  the  three 
laft  Obfervations  at  G 
H  and  K,  you  went 
againft  the  Hedge  or 
Bounder  of  Wisly  Com¬ 
mon ,  there  finifhing 
your  fecond  parcel : 

Wherefore  draw  a 
double  fine  quite  thro’ 
your  Field-Book. 

Thefe  two  parcels 
being  finifhed,  confi- 
der  which  is  next  fit¬ 
ted  to  be  taken  in 
hand,  and  where  to 
begin  ic;  which  fup- 
pofe  Banton  Plain ,  and 
to  begin  at  N:  Where¬ 
fore  look  in  your 
Field-Book  what  de¬ 
grees  the  Needle  cut 
when  you  made  Ob- 
fervation  at  the  end  in 
the  Surveying  of  Cosly 
Clofe,ani\  left  the  Boun¬ 
der  of  Withy  Common , 
which  degrees  you 
fhall  find  to  be  35'y 
degrees  40  minutes, 
and  4  Chains 45  Links ; 

therefore  at  the  end  of  that  line  where  you  find  degrees  40 
minutes,  and  4  Chains  45  Links,  make  this  x  or  fome  other  mark 
for  a  remembrance  when  you  come  to  Protraction.  Then  for  the 
next  parcel  write  in  your  Field-Book, 
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0  c  0  1 1 1 B  am  on  t*  1  am  an  1  Church -  Field- 

*5 

3*7 

>0 

5 

6 

£g|  Church  Field . 

H 

1 1  3 

30 

3° 

3° 

684 

6\7t 
6  6  9 

IP  is  by  Common, 

( 3 )  George  Burton,  Banton  Plain,  lor  two 
Lives,  begin  at  X. 
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Odcumb  Clofe. 
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John  Phenols ,  (Jdcumb  Cloje,  Free, 

begin  at — 


334 

3° 

7 

3 

Church  Lane . 

48 

30 

6 

101 

30 

6 

18 

George  Burton ,  Banton  Plain,  for  two  Lives, 

begin  at  x . 

1 

This  being  done,  place  your  Inftrument  at  N,  and  direft  the 
fights  to  P,  the  Needle  cutting  220  degrees  20  minutes,  and  the 
line  N  P  containing  9  Chains  22  Links,'  which  note  in  your  Field- 
Book  :  And  becaufe  at  this  Obfervation  you  went  by  the  Hedge  or 
Bounder  of  Wish)  Common ,  and  are  now  to  leave  it;  therefore  draw 
a  line,  and  write  Wisby  Common :  And  in  this  manner  mult  you  go 
about  this  parcel  aifo,  ’till  you  come  to  clofe  at  D,  and  having  fi¬ 
nifhed  draw  a  double  line. 


Then 
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Then  confidering  that  Church -field  is  next  fkteft  to  be  Surveyed 
and  that  it  is  molt  convenient  to  begin  the  fame  at  Q^,  therefore 
look  what  degrees  the  Needle  cut  at  Q  in  the  Surveying  of  Banton 
BUw,  which  were  15  degrees  40  minutes,  and  so  Chains  7^ 
Links;  again#  which  in  your  Field-book,  make  this  x  or  the  like 
Mark  for  your  remembrance :  And  for  your  next  Clofe  write  in 
your  Field-book  as  followed! : 

Thomas  King ,  Church -field,  by  Leafe, 
begin  at  x. 

Then  placing  your  Inftrument  at  Q,  direCt  the  fights  to  S,  no¬ 
ting  the  degrees  cut,  and  the  length  of  every  line  meafured,  with 
your  particular  Bounders,  as  you  did  in  the  other  Clofes  before,  ’till 
you  come  to  inclofe  at  G  :  And  when  you  have  done,  draw  a  dou¬ 
ble  line  quite  through  your  Field-Book,  and  write  the  title  of  the 
next  Clofe  to  be  Surveyed  in  this  manner  ; 

John  Nichols.  Odcumb  Clofe,  Free, 
begin  at - 

Then  placing  your  Inftrument  at  T,  direCt  the  fights  to  Y,  and 
note  the  degrees  cut  and  the  lines  meafured  as  in  thofe  before,  ’till 
you  have  gone  round  the  Field  to  G.  And  thus,  if  there  were  ne¬ 
ver  fo  many  Inclofures,  you  may  (without  confufion)  eafily  di- 
ftinguilh  the  work  of  the  one  from  the  other,  and  be  able  fremem- 
bring  the  premifles)  to  draw  a  Plot  thereof  at  any  time;  remem- 
bring  always,  that  thofe  numbers  in  the  margent  of  your  Book  ought 
to  be  placed  feverally  in  your  Plot  in  thofe  Clofes  they  reprefent. 

Thefe  Inftrudions  given  being  fufficient  for  the  application  and 
ufeof  the  Field-Book,  I  (hall  defire  every  Pradioner  to  make  fre¬ 
quent  Trial  and  Practice  thereof,  and  compare  the  Book  with  the 
Plot;  and  protrading  the  fame  according  to  the  directions  hereaf¬ 
ter  given,  you  will  find  it  to  be  molt  exaCt  and  facile. 

Here  by  the  way  I  might  give  directions  whereby  to  take  in  di¬ 
vers  Severals  at  once,  if  the  Bounders  be  regular,  which  will  much 
eafe  you  both  in  Surveying  and  Protrading :  But  by  fmall  pradice 
this  and  divers  other  Abbreviations  will  appear  of  themfelves. 

I  have  here  added  one  leaf  of  your  Field-Book  as  it  ought  to  be 
Ruled,  which  take  for  an  Example,  it  being  the  Colledions  of  the 
work  of  this  Chapter,  with  the  feveral  Lines,  Angles  and  Bounders, 
as  you  obferved  them  in  your  Survey. 
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The  life  of  the  fever al 

CHAP.  XXIV. 

How  to  protrabl  or  draw  the  Ylot  of  a  whole  Ma¬ 
nor,  or  of  divers  Inclofures ,  the  Obfervations  of 
the  fever  al  Angles,  Lines  and  founders  being 
noted  in  your  field-book. 

Fig,  XIV. F)Ro vide  a  Skin  of  Vellum,  or  Parchment,  or  divers 
1  Sheets  of  Paper  neatly  faftned  together  with  mouth- 
glue  according  to  the  magnitude  or  greatnefs  you  intend  to  have  your 
Plot :  Which  Paper  or  Parchment  let  be  ruled  all  over  with  occult 
parallel  Lines,  reprefenting  Meridians,  as  is  taught  in  the  3 6.  Chapter 
of  this  Book:  The  diftance  of  which  Lines  one  from  another  muft 
not  exceed  the  breadth  of  the  Scale  of  your  Protradtor. 

Now  fuppofe  you  were  to  protradf  the  Obfervations  of  the  laft 
Chapter,  laying  your  Field-Book  before  you,  confider  which  way 
your  Plot  will  extend,  and  accordingly  begin  your  Work,  as  at  the 
point  A  ;  upon  which  point  A  place  the  Center  of  your  Protradlor, 
turning  it  about,  ’till  the  correfpondent  divisions  at  each  end  of  the 
Scale  of  the  Pi  otra&or  lie  diredtly  upon  one  of  the  parallel  Meridians ; 
and  flaying  the  Protradfor  there,  look  in  your  Field-book  what  deg. 
and  minutes  the  Needle  cut  at  your  firft  Obfervation  at  A,  which 
were  160  degrees  47  minutes ;  therefore  againft  j6o  degrees  45 
minutes  of  your  Protradlor  make  a  mark,  and  through  that  mark 
and  the  point  A  draw  the  Line  AL,  containing  8  Chains  68  Links. 

Then  place  the  Center  of  the  Protradlor  upon  the  point  L,  in  all 
refpedls  as  before;  and  finding  your  next  degrees  and  length  to  be  1S1 
degrees  30  minutes,  and  the  length  6  Chains  55*  Links,  therefore 
againft  18 1  degrees  30  minutes  of  your  Protradlor  make  a  mark,  and 
through  it  draw  the  LineLM,  containing  6  Chains  5?  Links. 

Then  place  the  Center  of  the  Protradlor  upon  the  point  M,  and 
look  in  your  Field-book  what  degrees  were  cut  at  M,  protrad  thofe 
degrees,  (as  before)  and  draw  the  line  M  N,  containing  7  Chains 
2  y  Links. 

Then  place  the  Center  of  the  Protradlor  upon  the  point  N,  the 
degrees  cut  being  35'$  degrees  40  minutes,  the  line  NO  containing 
4  Chains  4?  Links;  and  becaufe  againft  thefe  355  degrees  40  mi¬ 
nutes  you  find  in  your  Field-book  this  mark  x  there  placed,  you 
muft  therefore  (with  Black  lead  or  the  like)  make  the  fame  mark  at 
the  point  N  upon  your  Paper,  to  fignifie  that  you  muft  there  begin 
to  protradl  lome  other  Clofe. 

In  this  manner  muft  you  proceed  with  all  the  other  Lines  and 
Angles,  as  you  find  them  noted  in  your  Field-book,  ’till  you  have 
gone  over  your  firft  Clofe,  and  clofed  your  Plot  at  A, 

Having  thus  finifhed  your  firft  Iriclofure,  you  muft  deal  in  the 
fame  manner  with  the  fecond,  third  and  fourth,  and  fo  on,  were 

there 
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there  never  fo  many.  And  to  know  where  to  begin  to  protraCl 
your  fecond  Inclofure,  you  mutt  have  recourfe  to  your  Field  book 
where  you  (hall  find  this  mark  at  which  you  muft  be°[n  your 
feeond  Incloture,  which  is  Bay  Wool ,  and  the  like  mark  upon  your 
Paper  at  the  point  C,  which  is  your  remembrancer  to  put  you  in 
mind,  that  at  the  point  C  you  muft  begin  to  protraCt  your  fecond 
Inclofure,  as  you  did  your  firft  Clofe. 

IF  this  manner  of  protracting  there  is  no  difference  nor  cau¬ 
tions  to  be  obferved,  more  then  thofe  already  hinted.  If  the 
degrees  to  be  protracted  be  under  180,  to  lay  the  Semicircle 
of  the  ProtraCtor  upwards  or  from  you  ;  and  if  they  be  above 
1 80,  to  lay  the  Semicircle  downwards.  y 


C  H  A  t  XXV. 

By  my  of  Conclufion  to  this  Fourth  Book,  and 
clearing  of  feme  doubts  that  may  arife  therein. 

WT’He reas  throughout  this  Book  almoft  in  every  Chapter  you  meet 
V  wfth  tliefe  or  the  like  Words,  Place  your  Infiruments  at  the 
Angle  A,  B,  &c.  it  is  not  there  fuppofed  you  ftuuld  fet  your  In¬ 
strument  in  the  very  angular  point,  for  that  is  impoffible  to  be  done 
but  at  fome  competent  diftance  from  it,  lor  Banks ,  Bufhes,  Trees 
or  the  like  Obftacles  ( almoft  in  every  Field )  will  prevent  you! 
You  muft  theiefore  fet  your  Inftrument  a§  near  as  conveniently 
you  can,  and  meafure  from  your  Inftrument  to  thofe  fmall  returns 
which  you  fhall  find  almoft  at  every  eminent  turning.  Neither 
When  I  fay,  Meafure  the  length  of  the  Line  ABorCD,  do  I  mean 
that  you  ihould  go  on  the  top  of  the  Bank  among  the  Bufhes,  or 
m  the  Ditch,  but  at  a  competent  diftance  from  all  thefe  Obftacles : 
but  yet  you  ought  to  meafure  parallel  to  the  Hedge  or  Bank,  and 
give  it  its  due  Length.  And  whereas  in  other  places  I  fay,  Place 
your  Inftrument  at  every  Angle,  I  do  not  by  thofe  words  mean  at  every 
lmall  bowing,  which  returns  again  to  a  ftraight  Line  fuddenly,  or 
at  every  fmall  Crook  of  a  River  or  Rill  •  but  I  mean  at  every  grand 
or  eminent  Angle,  that  varies  the  Coaft  3,  4,  or  5  Points  of  the 
Compafs,  and  fo  goes  on  for  a  confiderable  Length  together :  for  the 
fewer  times  you  remove  your  Inftrument,  the  more  exactly  fhall 
you  perform  your  Work.  For  I  have  Surveyed  a  Field  that  hath 
had  above  20  fides  and  as  mady  Angles  in  it,  and  yet  placed  my 
Inftrument  but  in  3  Places  in  going  round  about  the  Field ;  and  in 
my  meafuring  from  Station  to  Station  I  have  taken  in  all  my  fmall- 
er  Angles  and  Out-lets,  with  Gates,  Stiles,  Trees  (landing  alone,  and 
the  like.  For  thole  ways  taught  of  Meafuring  of  Fields  at  One,  Two , 

^  u  or 
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Or  Three  Stations  taken  in  the  Middle  thereof,  or  at  any  one f  A  ogle, 
will  in  the  Survey  of  very  large  Enclofurts  ftand  you  in  as  much 
Read  as  in  Meafuring  of  {mall  Grounds :  and  what  Inftruraent  fo 
ever  you  ufe,  the  Reafon  is  the  fame  in  all,  although  the  manner  of 
Work  do  differ. 

In  cafting  up  the  Content  of  Plots  when  they  are  taken,  T  fay, 
Tcu  muft  divide  jour  Field  into  Trapezias  and  Triangles .  It  is  true, 
fo  you  muft:  but  when  you  have  a  large  thing  plotted,  and  you 
are  to  give  the  Content  thereof  in  Grofs,  then  draw  the  greatcft 
Trapezia  that  poflibly  you  can  in  the  Middle  of  the  Plot,  and  then 
you  will  have  only  the  fmall  Out-lets  to  meafure  by  Triangles, 
which  being  but  fmall  can  make  little  or  no  variation  or  difference 
in  your  Content.  But  the  principal  care  will  be  to  meafure  the 
Diagonal  and  Perpendiculars  of  the  middle  large  Trapezia ;  for  mis- 
fing  in  taking  of  the  Lengths  of  either  of  them  will  occafion  a  greajt 
Errour,  and  therefore  it  ought  to  be  very  drcumfpettly  performed. 

4  I  have  in  this  place  given  a  flight  Caution  concerning  thefe 
i  Matters;  but  you  will  find  ways  following  in  this  Book,  where¬ 
by  they  will  be  all  eafily  prevented. 


— 
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The  Second  Part. 


,  c  h  a  p.  1.  v ; . 

How  to  fnd  bow  many  Acres,  Roods,  and  Per¬ 
ches,  are  contained  in  any  piece  of  Land,  the 
Vlot  thereof  being  fir  ft  taken  by  any  Infir  ament . 

HAving  (hewn  how  to; take  the  Plot  of  any  Field  or  othd:  In- 
elofure  fever al  ways,  and  alfo  to  Protrattfhe  fame  upon  Pa¬ 
per,  it  is  now  neceflary  to  (hew  ho\V  the  Content  thereof  may  be 
attained,  that  is  to  fay,  how  many  Acres,  Roods,  and  Perches ,  any 
Field  fo  Plotted  doth  contain.  In  the  performance  hereof  you  mud 
confider,  that  the  Original  of  ’ the  menfuration  of  all  fuperficial  Fi¬ 
gures,  fuch  as  Land,  Board ,  Glafs>  or  the  like,  doth'  depend  upon  the 
exaft  measuring  of  certain  regular  Figures,  as  the  Geometrical  Square, 
the  Long  Square  or  Parallelogram,  the  Triangle ,  the  Trapezia ,  and  the 
Circle :  Therefore,  if  any  Plot  of  Land  to  be  meafured  be  not" one  of 
thefe  Figures,  it  muft  fbefore  it  can  be  rtieafuredj  be  reduced  into 
fome  of  thefe  Forms*  I  will  therefore,  in  the  firft  place,  (hew  how 
to  meafure  any  of  thefe  Figures  feverally  by  themfelves ;  and  after¬ 
wards,  how  to  reduce  any  other  irregular  Figure  into  fome  of  thefe 
regular  Forms ;  and  laftly,  to  meafure  them  by  the  fame  Rules. 
And  firft,  *  •*  •'*  L  Of 
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I.  Of  the  Geometrical  Square. 


AGtometrical  Square  is  a  Figure  confifting  of  four  equal  fides* 
and  as  many  equal  Angles ;  as  is  the  Square  ABCD,  ( Fig.  25.) 
whofe  Tides  are  all  equal,  which  containeth  fix  equal  parts,  which 
may  be  attributed  either  to  Inches,  Feet ,  Tards,  Perches ,  Chains ,  or 
any  other  meafure  whatfoever. 

Now  to  find  the  fuperficial  content  of  fuch  a  Square  you  muft 
multiply  one  of  the  Tides  in  it  felf,  and  the  product  of  that  multi¬ 
plication  fhall  be  the  Content  of  the  Square. 


EXAMPLE. 


Suppofe  the  Square  ABC  D,  (Fig.  25:.)  to  be  a  piece  of  Land, 
and  the  Tide  thereof  to  contain  6  Perches,  therefore  multiply  6  in 
it  felf,  that  is,  multiply  6  by  6,  and  the  produll:  will  be  36,*  and  fo 
many  Perches  doth  the  Square  piece  of  Land  contain. 

And  here  obfeive,  that  if  the  linear  Meafure  had  been  Feet,  the 
Content  had  been  fuperficial  Feet ;  or  if  the  Length  had  been  taken 
in  Yards,  the  Content  had  been  fuperficial  Yards,  &c. 


A  Long  Square  or  Parallelogram ,  is  a  Figure  confifting  of  four 
Tides,  as  ABCD,  (Fig.  2 6.)  the  two  oppofite  Tides  whereof  are 
equal,  as  the  Tides  AB  and  CD,  and  likewife  AC  and  BD;  each 
of  the  fhorter  Tides  containing  7  Perches,  and  the  longer  Tides  13 


Perches. 


To  find  the  fuperficial  content  of  this  Long  Square  or  Parallelogram , 
you  muft  multiply  one  of  the  longer  Tides  by  one  of  the  fhorter, 
that  is,  multiply  7  by  13,  and  the  produft  will  fhsw  the  fuperficial 
Content  thereof. 

Example.  The  longer  fide  of  the  Square  contains  13  Perches, 
and  the  fhorter  7  Perches,*  now  if  you  multiply  13  by  7,  the  pro-*- 
duft  will  be  91,  and  that  is  the  Content  of  the  Square  in  Perches. 
If  the  Numbers  13  and  7  had  reprefented  linear  Feet,  the  Product 
91  had  been  Superficial  Feet. 

There  are  two  other  4  Tided  Figures,  which  may  be  Laid  to  have 
fome  regularity,  and  often  fall  out  in  Buildings,  viz,  a  Parallelo¬ 
gram  (as  ABCD,  fee  Fig *  27 .)  having  its  oppolite  Tides  both  ways 
parallel,  or  fuch  a  Figure  as  hath  only  two  Tides  parallel  as  GHIK, 
(fee  Fig.  x8.)  For  the  firft  multiply  one  of  the  fides  AB  by  AE  the 
Perpendicular  diftance  of  AB  from  its  oppofite  CD  (produced  if 
need  require  it)  and  the  Produft  is  the  Content.  Thai  is, 


AB 

AE 


Feet* 

9 

it 


99  the  Content. 


For 
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For  the  latter  Figure,  multiply  half  the  fum  of  the  parallel  fides 
GH  and  KI  by  their  diftance  LM,  and  you  have  the  Content, 


Feet. 

KI  — 

—  14. 

GH — 

— 10 

4  of— 

—24 

is— 

—12 

LM — 

—  7 

84  the  Content. 

i.  Half  the  length  of  the  Bafe,  being  multiplied  by  the  length  of 
the  Perpendicular,  fhall  be  equal  to  the  Area  of  the  Triangle. 

Or,  2.  Half  the  length  of  the  Perpendicular,  being  multiplied  by 
the  whole  Bafe,  will  be  the  content  of  the  Triangle. 

Again,  3.  The  whole  length  of  the  Perpendicular,  being  multi¬ 
plied  by  the  whole  length  of  the  Bafe,  half  the  product  fhall  be  the 
Content  of  the  Triangle, 

/ 

EXAMPLE. 

Suppofe  you  were  to  find  the  Area  or  content  of  the  Triangle 
ABF  (Fig.  29.)  the  Bafe  thereof  AF  containing  5:8  Perches,  and 
the  Perpendicular  BE  24  Perches. 

Now  if  you  multiply  12  (which  is  half  the  length  of  the  Perpen¬ 
dicular  BE)  by  5%  (the  length  of  the  whole  Bafe  A  F)  theprodufl: 
will  be  696 ;  and  that  is  the  Area ,  or  the  content  of  the  Triangle. 

Or,  if  you  multiply  24  (the  whole  length  of  the  Perpendicular) 
by  29  (the  length  of  half  the  Bafe,)  the  product  will  be  696  as  be¬ 
fore. 

Or  again,  if  you  mtiltiply  58  (the  whole  length  of  the  Bafe)  by 
24  (the  whole  length  of  the  Perpendicular,)  the  product  will  1392, 
the  half  whereof  is  696,  the  Area  or  content  of  the  Triangle  as  be¬ 
fore.  And  of  thefe  three  Methods,  the  fitted  for  Surveying  is  this 
lad,  the  other  two  for  Building* 

And  here  Note,  That  though  the  Perpendicular  B  E  had  fallen 
without  the  Triangle  on  the  Bafe  produced  (as  in  Fig.  ;)  yet 
dill  the  Product  made  by  multiplying  the  whole  length  of  the 
Bafe  A  F  by  the  Perpendicular,  had  been  double  the  content  of  the 
Triangle,  as  before  ,*  and  all  the  three  preceeding  Rules  would  hold 
good. 

Lajily,  if  through  the  middle  of  the  Perpendicular  or  Sides,  in  ei¬ 
ther  Example,  be  drawn  a  line  parallel  to  the  Bafe,  as  G  H ;  then 
G  H  (in  the  fird  Example)  26  4.  multiplied  by  the  Perpendicular, 
gives  the  content.  And  this  is  common  in  measuring  Buildings. 

Xx 


A  Tra- 
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IV.  Of  the  Trapezia. 

A  Trapezia  is  a  Figure  confiding  of  four  unequal  (ides,  and  as 
many  unequal  angles,  as  is  ABC  D,  Tig,  3 0 . 

To  meafure  this  Trapezia ,  you  muft  firft  draw  the  Diagonal  line 
B  D,  for  by  this  means  the  Figure  is  reduced  into  two  Triangles 
as  A  D B,  and  CDBi  Then  it  you  let  tall  the  Perpendiculars  from 
the  points  A  and  C,  you  may  meafure  them  by  the  iaft  Example  as 
two  Triangles,  the  fums  whereof  being  added  together  will  be  the 
Area  or  content  of ‘the  whole  Trapezia . 

EX  AM  P  l  E. 

Having  drawn  the  line  B  D,  and  fo  reduced  the  Trapeziamotwo 
Triangles,  and  let  fall  the  Perpendiculars  A  E  and  C  F  upon  the 
line  B  D,  which  is  the  common  Bafe  to  both  the  Triangles  you 
may  find  the  Area  of  the  whole  Trapezia ,  thus :  ,  * 

Suppofe  the  Perpendicular  C  F,  were  iox  Perches,  the  Perpen¬ 
dicular  A  E,  1 18  Perches,  and  the  Bafe  B  D,  (which  is  common 
to  both  Triangles,)  300  Perches. 

Now  if  according  to  former  directions,  you  multiply  300,  the 
Bafe,  by  yp,  half  the  Perpendicular  A  E,  the  produft  will  be  17700 
for  the  content  of  the  Triangle  A  B  D. 

In  like  manner,  if  you  multiply  300,  the  Bafe,  by  yi,  half  the 
Perpendicular  F  C,  the  product  will  be  iyioo,  for  the  content  of 
the  Triangle  BCD. 

Now  if  you  add  the  contents  of  thefe  two  Triangles  together 
namely,  i77<ooand  iy30o,  the  fum  of  them  will  be  ^  3000°;  and 
that  is  the  content  of  the  whole  Trapezia  ABCD. 

But  this  Work  may  be  performed  with  more  Brevity,  for  there 
aie  as  many  varieties  of  meafuring  of  Trapezia  Sy  as  there 
were  of  Triangles,  namely  three. 

\ 

In  refpeff  the  Bafe  B  D  is  common  to  both  the  Triangles,  you 
may  therefore  add  the  two  Perpendiculars  together ;  the  half  of 
which  being  multiplied  by  the  whole  Bafe,  the  produft  will  fhew 
the  content  of  the  whole  Trapezia. 

•  'v  i'*  ’u 

EXAMPLE. 

Tiie  two  Perpendiculars,  118  and  roi,  being  added  together,  the 
fum  of  them  is  120,  the  half  whereof  is  no;  this  number  being 
multiplied  by  300  fthe  whole  length  of  the  common  Bafe,)  giveth 
33°o°j  toe  content  of  the  whole  Trapezia .  Or, 

2*  T™  maX m„ultiPply  12°>  r^e  ^um  °f  Perpendiculars,  by  1  yo, 
half  the  length  of  the  Bale,  and  the  Product  will  be  33000,  as  before. 

Gr>  3,  You 
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5.  You  may  multiply  the  fum  of  the  Perpendiculars,  220,  by  the 
Bate,  300,  and  that  product  will  be  66000;  the  half  whereof  is 
33000,  as  before.  And  this  lali  Method  is  fitted  for  a  Surveyor. 

And  thefe  Rules  are  alfo  true,  though  one  or  both  of  the  Perpend  i- 
lars  Ihould  fall  without  fas  in  Fig.  3  1  •)  for  then  the  fum  of  the  Per¬ 
pendiculars  B  E  and  C  D,  multiplied  by  the  Diagonal  A  F,  produ¬ 
ces  the  double  content.- 


V.  Of  Irregular  Figures,  how  to  reduce  them 
into  Triangles  or  Trapezia’s,  and  to  cafl 
up  the  Content  thereof. 

LEt  ABCDEFGH  (Fig.  32.)  be  the  Figure  of  a  Field  drawn 
upon  your  Plain  Table,  or  otherwife  protraCFed  upon  Paper, 
according  to  any  of  the  formed  dire&ions. 

In  regard  that  the  Field  is  irregular,  that  is  to  fay,  it  is  neither 
Square,  Triangle ,  or  Trapezia ,  it  mud  therefore  (before  it  can  be 
meaiured)  be  reduced  into  fome  of  thefe  forms ;  -which  to  effeCl  do 
thus :  Draw  lines  from  one  angle  to  another,  as  the  lines  AD,  D  B, 
A  F,  and  F  H ;  then  will  the  whole  Figure  be  reduced  into  fix  Tri¬ 
angles,  as 

1.  The  Triangle  B  C  D,7  C4.  The  Triangle  A  E  F, 

2.  The  Triangle  A  D  B,  y.  The  Triangle  AFfi, 

3.  The  Triangle  ADE,jC6.  The  Triangle  F  G  H. 


Thefe  fix  Triangles  being  meafured  feverally,  according  to  the 
former  directions,  and  the  contents  of  them  all  added  together  in¬ 
to  one  Sum,  will  fhew  the  Area  or  content  of  the  whole  Field.  As, 


-  r 


B  C  D1 


r 

I 


72A 

84 


A  D  B  j 

Suppofe  the  Triangle-!  p  > Ihould  contain  j* 1 10  > Perches. 

AF  H  j  j  i6y  j 

LFGHJ  l  66} 

T’hp  Qnrr»  A  i  X 


Thefe  fix  Numbers  being  added  together  make  618  Perches ;  and 
that  is  the  Area  or  content  of  the  whole  Field  in  Perches. 

But  for  an  abbreviation  of  this  Work,  you  need  not  to  find  the 
Area  of  every  Triangle ,  but  of  every  Trapezia ,  as  is  before  taught; 
for  the  Figure  is  as  well  divided  into  Trapezia's  as  Trianglesy  namely, 
into  the  Trapezia's  ABCD,  ADEF,  AFGH. 

By  this  means  you  need  but  to  find  the  Area  or  content  of  thefe 
three  Trepezia's ,  which  will  abbreviate  nigh  half  of  the  Arithmeti¬ 
cal 


•  '  > 
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cal  Work:  For  if  you  meafure  the  three  Trapezia's  feverally,  as 
hath  been  taught  in  this  Chapter,  you  fhall  find 

CABCDl  71*6? 

the  Trapezia*  A  D  E  F>to  contain  >i  3 1  >Perches. 

ZAFGH3  323*3 

The  Sum  618. 


Thefe  three  Numbers  being  added  together  produce  618,  exa&ly 
agreeing  with  the  former. 

Or  rather  thus,  add  the  double  content  of  all  the  Trapezia  and 
Triangles  together,  and  then  half  the  fum  will  be  the  content  fought, 
e,g.  CSee  Fig.  33O 


Perpend.-^ 


BH— 
K  D — 


9 

6 


Perpend. —  9  DN 
Bafe,  — —10  F  E 


Diagonal  AC  23 


double  Content  345* 


double  Content 

90 

*3 

4  S 

Perpend, 

10 

7 

3° 

■  ■■  1  a 

»  m  —  ■  n 

*  ’ 

17 

34? 

Diagonal  A  F 

19 

l7 

double  Content 

3*3 

34* 

90  ^double  Content. 
3*3 


the  ~  of  758  double  the  Content  of  the  whole, 
is  379  the  true  Content. 


w 
> , 

,1* 

1 

, ? 
f 


Or  the  Contents  of  any  Field  may  be  readily  cafl  up  thus :  Take 
every  Bafe  and  every  Perpendicular  of  every  Triangle,  and  every 
Diagonal  of  every  Trapezia ,  in  Links,  efteeming  every  Chain  one 
100;  in  every  Trapezia 5  multiply  the  fum  of  the  Perpendiculars  by 
the  Diagonal ;  and  in  every  Tingle  Triangle*,  the  bafe  by  the  Per¬ 
pendicular  ;  then  add  the  feveral  Produ&s  together :  Then  from  the 
right  hand  make  a  Dafh  between  the  fourth  and  fifth  places,  and 
another  between  the  fifth  and  fixth  ;  then  halve  the  Figures  to  the 
left  hand  of  the  Dafhes,  and  fo  will  this  half  be  Acres.  If  an  Unite 
remain,  that  Unite  is  an  half  Acre  or  two  Roods ;  and  if  the  Figure 
between  the  Dallies  be  five  or  more,  take  five  from  it,  and  account 

it 
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it  another  Rood :  Laftly,  Multiply  the  remaining  Figure  between 
the  Dafoes  by  8,  and  to  produd,  add  the  Tens  to  be  carried 
from  the  fourth  Figure,  and  you  have  the  Perches.  If  any  per- 
fon  is  is  fo  curious,  as  to  efteem  the  Decimal  parts  of  the  Perches, 
they  will  be  the  Product  made  by  multiplying  the  Figures  to  the 
Right-hand  of  the  Dafo  by  8.  So  in  Figure  36  the  Operation 
will  be  thus. 


Vi  —  AC 
6 II  DE 


9*5 

725  ~  BF- 


4<Siy 

I85O 

<>475 


67061^ 


214  —  KL 
396  =  HI 


610 

500  —  F  M 


305000 


F  G  —  418 
AH  =  poo 


376200 


670625 

^O^OOO 

3762OO 


l3bl|8*y 

A.  R.  P. 
Anfwer,  6.3.1 


Here  half  13  gives  6  the  Acres,  and  one  remaining  is  z  Roods,* 
then  the  5  between  the  Dafoes  gives  another  Rood ;  and  fo  the 
whole  is  6  Acres  and  3  Roods;  and  becaufe  there  is  but  one 
Ten  to  be  carryed  from  the  fourth  place,  and  that  after  the  5 
is  taken  out  of  the  fifth,  there  remains  nothing,  there  is  but  one 
Perch. 

In  like  Manner  if  the  whole  Sum  of  all  the 


Produ&s  be 


4l7364 


A.  R.  P. 
^8.2.36 


the  Content  is<v  ^  ‘  ^  *  34 

43ZIf  )S  •  1  •  03 

3764  '  t 


1 

o 


3* 


So  if  the  fum  of  the  Produds  be  41  \y  (63  54.  the  Content  is 

A.  R.  P. 

20.3.  21)0831.  But  this  Method  muft  be  only  ufed  when  the 
Figure  is  reduced  to  Triangles  and  Trapezias. 

2.  To  find  the  Area  or  Superficial  Content  of 
.  ,  .  a  Circle. 

TO  find  the  Area  or  Content  of  any  Circle,  you  muft  multi¬ 
ply  the  Diameter  thereof  in  it  felf,  and  multiply  chat  Sum 
by  it,  which  Produd  being  divided  by  14,  foall  give  you  the 
Area  of  the  Circle. 

Y  y 


EXAM. . 
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EXAMPLE. 

In  this  Circle  ABCD,  ( Fig .  34.)  let  the  Diameter  thereof  DB 
be  28,  which  multiplied  in  it  felf  giveth  784,  this  number 
multiplied  by  11  giveth  8624,  which  being  divided  by  14,  the 
Quotient  will  be  6t6;  and  that  is  the  Area,  of  the  Circle. 

Or  thus :  Half  the  Diameter  multiplied  by  it  felf,  and  the  Pro¬ 
duct  again  by  3  and  4  gives  the  Content. 

Thus  4- the  Diameter  14 

*4 

5* 

14 


196 
3  T 


588 

28 


616  the  Contend 

Or  thus :  From  the  Product  made  by  multiplying  the  Circum¬ 
ference  by  it  felf  fubftra&cd  4  part  of  the  Produtt,  and  divide 
the  Remainder  by  11. 

The  Circumference  88 

88 


704 

704 

%)  7744 

968 

11)6776 
The  Content  61 6 


3.  To  find  the  Area  or  Content  of  a  Semicircle , 
Quadrant y  or  other  Sector  of  a  Circle. 


A  LL  ^ie^e  Potions  of  Circles  are  meafured  by  this  one  gene, 
ral  Rule,  viz. 


Half  the  length  of  the  Arch-Line,  being  multiplied  by  the  Ra¬ 
dius,  or  half  the  Diameter,  fliall  give  the  cement  of  that  Semi¬ 
circle,  Quadrant,  or  Senior. 


EXAM- 
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1  EXAMPLE. 

For  the  Semicircle  ABC  {Fig,  34.)  half  the  Arch- Line  thereof 
is  22,  and  half  the  Diamerer  OC  or  OA  is  14,  which  multplied 
together  make  308  for  the  content  of  the  Semicircle  ABC. 

2  EXAMPLE. 

For  the  Quadrant  OAB,  the  half  Arch-Line  AB  is  it,  which 
multiplied  by  14,  the  Semidiameter  O  A,  giveth  154  fcrthe  Area. 
of  the  Quadrant  OAB. 

3  EXAMPLE, 

For  the  Seflor  OBE>  whofe  Arch-Line  is  8,  the  half  thereof 
is  4,  which  multiplied  in  the  Semidiameter  OC  or  OE,  14,  gi¬ 
veth  56  for  the  Area  or  content  of  the  Seffor  OBE. 

Again,  for  the  other  Sector  OEC,  whofe  Arch  Line  is  14, 
the  content  thereof  will  be  found  to  be  98,  which  with  the  0- 
ther  Senior  56  make  15-4,  equal  to  the  whole  Quadrant. 

The  length  of  the  Arch  may  be  found  thus ;  Let  G  H  bifed 
AE  perpendicularly  and  draw  GA.  Then  from  8  times  AG  take 
AE,  and  divide  the  Remainder  by  3,  and  you  will  have  the 
length  of  the  Arch  AGE  very  near. 

4.  To  find  the  Area  of  a  Segment  of  a  Circle. 

THIS  Problem  is  fcmething  difficult  to  perform  exaftly, 
however  I  will  give  you  a  Rule  whereby  you  lhall  come 
very  near  the  truth. 

Example.  Let  it  be  required  to  find  the  Content  or  Area  of  the 
Segment  AEG,  Firfb  draw  the  Chord* Line  AE,  and  meafure 
the  length  thereof,  which  fuppofe  to  be  25.1 ;  then  meafure  the 
Perpendicular  GH,  which  fuppofe  to  be  7.  Now  I  fay,  if  you 
multiply  the  Perpendicular  7  by  two  thirds  parts  of  the  Chord- 
Line  AGE,  you  (hall  have  the  near  Area  of  the  Segment  AGE. 

Example.  Two  third  parts  of  25  and  a  half  is  17,  which  mul¬ 
tiplied  by  7,  the  Perpendicular  GH,  produceth  119,  which  is  the 
near  Area  of  the  Segment:  Which  we  will  thus  prove. 

Firft,  the  Area  of  the  whole  Se&or  AOE  may  be  found  as 
before  is  taught:  For  the  Arch-Line  AB  being  a  Quadrant  is 
22,  and  the  Arch-Line  BE  is  8,  which  together  make  30,  the 
half  whereof,  iy,  multiplied  by  the  Semidiameter  OB,  14,  giveth 
210,  for  the  Area  of  the  whole  Sector  AOE.  Now  the  whole 
•  Seffor,  which  contains  210,  confifteth  of  thefe  two  parts,  name¬ 
ly,  the  Segment  AGE,  and  the  Triangle  AOE:  wherefore  find 
the  Area  of  the  Triangle  AOE,  the  Bafe  AE  is  27  and  a  half, 
the  Perpendicular  7;  fit  being  the  remainder  of  G  H  taken  from 

OG 
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OG  14  0  wherefore  multiply  25  and  a  hall  by  3  and  a  half,  and 
the  Produft  will  be  90  and  a  quatter,  for  the  Are  a  of  the  Tri¬ 
angle.  Now  it  follows, 

The  whole  Area  of  the  Sector  OAE  is  —  no 

The  Area  of  the  Segment  AGE  is  -  up 

The  Area  of  the  Triangle  AOE  is -  904 

The  Sum — 2-094 

Which  is  equal  to  the  whole  Se&or,  within  lefs  than  an  Unit. 

Or  eafier  thus,  draw  AG;  then  to  4-  of  AG  add  AH;  and 
multiply  the  Sum  by  t  A  D.  Or  nearer  thus ;  Find  I  the  mid¬ 
dle  of  G  H  and  draw  A I;  then  add  A  G  to  4  times  A I 
and  4  of  the  Sum  multiplied  by  4  AD  gives  the  Content  of  the 
Segment  (tho’  it  be  almoft  as  great  as  the  Semicircle  it  felf)  as 
near,  as  the  Proportion  of  Archimedes  gives  the  whole  Circle. 

When  AE  ( Fig.  35.;  is  afligned  for  the  length  of  an  Ellipfe  and, 
FG  for  its  breadth;  make  FB  and  FD  equal  to  AC  or  CE; 
then  is  the  Length  AE  called  the  Tranverfe  Diameter,  FG  its 
Conjugative  Diameter,  C  the  Center,  B  and  D  the  Foci. 

To  find  the  Periphery  of  the  Ellipfe,  add  once  and  4,  the  con¬ 
jugative  Diameter,  to  twice  the  Tranverfe,  and  the  Sum  is  the 
Periphery  nearly. 

Or  nearer  thus,  draw  FA ;  and  then  to  FA  add  its  9th  part,  and 
the  Sum  multiplied  by  4,  gives  the  thing  required. 

Or  (for  the  fake  of  the  Curious,)  make,  as  the  fourth  power  of 
A  F,  to  the  fourth  Power  of  B  C*  fo  A  G  to  a  fourth  proportional, 
which  taken  from  10  times  DC,  and  the  Remainder  multiplied 
by  4,  gives  a  Produfl,  which  divided  by  9,  is  the  Periphery  of  the 
Ellipfe,  as  near  as  the  Periphery  of  the  Circle  is  given  by  Archimedes . 

But  if  the  Diameter  of  a  Circle  had  been  given  to  find  the  Circum¬ 
ference,  the  Work  had  been  thus,  To  thrice  the  Diameter,  add  4  of 
the  Diameter.  Let  28  be  the  Diameter,  and  then 

.  28 

3 

4 

thrice  the  Diameter - 84 

4  part  of  the  Diameter  —  4 

88  gives  the  Circumference. 

Or  as  1 13  to  3fy,  fo  the  Diameter  to  the  Circumference. 

Or  as  1  to  3,14159,  fo  the  Diameter  to  the  Circumference. 


CHAP. 
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CHAP.  II. 

Of  the  manner  of  cafiing  up  the  content  of  any  piece 
of  Land  in  Acres ,  Roods  and  Perches. 

IN  the  Fifth  Chaffer  of  the  Second  Book  you  have  a  defcrip- 
tion  of  Chains  in  general,  and  more  particularly  of  Mr.  Rath - 
horns  and  Mr.  Gunter's*  In  the  meafuring  of  Land  by  Matter  Rath- 
lorn's  Chain,  you  call  every  Pole  or  Perch  thereof  ( which  is  d  vided 
into  100  Links}  an  Vnite ,  and  every  ten  of  thofe  Links  you  call 
a  Prime,  and  every  fingie  Link  you  call  a  Second. 

Now  becaufe  there  are  divers  that  fancy  this  Chain  rather  then 
any  other,  becaufe  it  giveth  the  content  of  any  Superficies  meafured 
therewith  in  its  fmalleft  denomination*  namely,  in  Perches  and  parts 
of  a  Perch,  fo  that  when  any  Superficies  is  caft  up  and  broi  ghc  to 
Perches,  it  may  eafily  be  reduced  into  Roods  and  Acres;  therefore 
(for  their  fakes  that  affefr  this  Chain)  I  will  fhew  the  Ufe  thereof, 
and  afterwards  of  Matter  Gunter's  Chain,  leaving  every  man  to  take 
his  choice,  and  ufe  that  which  liketh  him  beft. 

Suppofe  that  A  BCD  sFig.  24.)  were  a  piece  of  Land  lying  in  a 
long  fquare,  which  being  meafured  by  Mr.  Rathhorn's  Chain  fbould 
contain  in  length  16  Unites ,2  Primes,  and  in  b.eadth  1  Unite,  3  Pri - 
mes ,  2  Seconds,  and  that  it  were  required  to  find  the  Area  or  con¬ 
tent  thereof  in  Perches;  to  ettlft  this,  you  mutt  multiply  the  length 
by  the  breadth,  as  is  taught  in  the  latt  Chapter;  therefore,  the 
length  being  16  Unites ,  2  Primes ,  and  the  breadth  1  Vnite ,  3  pri¬ 
mes,  2  Seconds ,  thefe  two  numbers  multiplied  together  {hall  produce 
the  Area. 

Set  your  numbers  down  as  you  are  taught  in  the  l  ' 

5  Chapter  of  the  2  Book,  or  as  you  fee  them  ftand  in  162 

this  Example,  with  a  prick  over  the  head  of  every  fra¬ 
ction:  Under  thefe  numbers  draw  a  line,  and  multi* 
ply  them  together  in  all  refpe&sas  if  they  were  whole" 
numbers;  and  then  the  work  will  ftand  thus,  the  pro¬ 
duct  of  your  multiplication  being  21384  Now  be¬ 
caufe  in  your  two  numbers,  viz.  your  multiplicand 
and  your  multiplier,  there  are  three  fractions,  name* 


Mi 

324 

486 

162 

21384 


ly,  one  in  your  multiplicand,  and  two  in  your  multiplier,  you  mutt 
therefore  (With  a  dalh  of  your  Pen)  cut  of  the  three 
latt  figures  of  the  Product  towards  your  Right-hand,  21 1 384 
and  then  will  your  Product  ftand  thus;  the  three 
laft  Figures  whereof  are  the  Numerator  of  a  Fra  &  ion,  whofe  De¬ 
nominator  is  1000,  and  the  other  two  Figures  toward  your  Left- 
hand  are  Integers  of  your  multiplication:  fo  that  the  fum  of  this 
multiplication  is  21  Perches,  444  parts  of  a  Perch,  which  is  fome- 
thing  more  than  a  third  part  of  a  Perch. 

Zz  *  •  But 
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But  to  express  the  exa&  quantity  of  thefe  Fractions  in  a  bufi- 
neF  of  this  nature  were  fuperfluous ;  only  obferve  this  one  Rule 
for  all,  namely,  that  if  the  Figures  cut  off  come  near  to  a  Unite, 
that  is,  when  the  Figures  cut  off  are  near  as  much  as  thofe  un¬ 
derneath  them,  or  the  firft  Figure  cut  off  is  either  7,  8,  or  9,  you 
may  then  increafe  your  whole  number  by  a  Unite,  and  not  at  all 
regard  the  Fraction. 

But  for  your  farther  praftice  take  another  Example,  which  let 
be  a  piece  of  Land  containing  in  breadth  5  Vnits ,  6  Primes,  3  Se¬ 
conds ,  and  in  length  1 5  Vnites ,  4  Primes ,  and  2  Seconds ;  which  place 
as  before. 


Now  if  you  multiply  thefe  numbers  one  by  ano* 
1542  ther  as  if  they  were  whole  numbers,  then  will  they 

g  (land  as  in  the  margin,  the  product  being  868146  * 

- - from  whence  take  the  4  laft  Figures,  (becaufe  there 

^252  are  four  fraftions  in  your  two  numbers,)  there  re- 

7710  mians  86  Perches,  and  -AA—  parts  of  a  Perch:  Now 

.  86(8146  becaufe  8146  is  near  to  iooco,  I  add  1  to  86, 

making  it  87  Perches,  dilregarding  the  excefs  as  immaterial. 

In  like  manner,  fuppofe  the  Perpendicular  of  a  Triangle  fhould 
contain  1  'Unite,  3  Primes ,  1  Seconds ,  and  half  the  length  of  the 
Bafe  ftiould  contain  16  Vnites ,  2.  Primes ;  thefe  numbers  being  placed 
as  thofe  before,  and  multiplied  one  by  another,  will  produce  this 
produd  21384:  from  whence  cut  off  the  three  laft  Figures,  (be¬ 
caufe  there  were  three  fraftions  in  your  numbers  multiplied,  and 
there  will  remain  21  Perches,  and  -Alt  parts  of  a  Perch,  which 
being  but  of  fmall  value  you  may  rejed. 


CHAP.  III. 

r 

How  to  reduce  any  number  of  Perches  into  Roods 
and  Acres,  or  any  number  of  Acres  and  Roods 
into  Perches . 

BY  a  Statute  made  the  33.  of  Edw.  x.  an  Acre  of  Ground  ought 
to  contain  160  fquare  Perches,  and  every  Rood  of  Land  40 
fquare  Perches,  and  every  Perch  was  to  contain  1 6  foot  and  a  half. 
Now  if  any  number  of  Perches  be  given  to  be  turned  into  Acres, 
you  muft  divide  the  number  given  by  1 60,  (the  number  of  Per¬ 
ches  contained  in  one  Acre)  and  the  Quotient  (hall  fhew  you  how 
many  Acres  are  contained  in  that  number  of  Perches;  and  if  any 
thing  remain,  (if  it  be  under  40)  it  is  Perches:  But  if  the  remain¬ 
der  exceeded  40,  then  you  muft  divide  it  by  40,  (the  number  of 
Perches  contained  in  one  Rood)  and  the  Quotient  (hall  be  Roods, 
and  the  remainder  Perches. 


EXAM- 
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EXAMPLE  I.  ,  , 

Let  51 67  Perches  be  given  to  be  reduced  into  Acres.  Firfl:  di¬ 
vide  5167  by  160,  and  the  Quotient  will  be  31,  and  147  remain¬ 
ing  j  winch  divide  by  40,  and  the  Quotient  will  be  3,  and  27  re¬ 
maining:  So  that  5167  Perches,  being  reduced  into  Acres,  produce 


Acres 

3* 


Roods 

-  3  ~ 


Perches. 
—  *7 


Or  thus,  Divide  the  Perches  by  40,  and  the  Remainder  27  are 
Perches,  and  the  Quotient  tji,  divided  by  4,  leaves  3,  which  are 
Roods,  and  the  Quotient  31  are  Perches,  as  before. 

EXAMPLE  II. 

Let  5496  Perches  be  given  to  be  reduced  into  Acres,  Roods  and 
Perches.  Fir/l,  divide  5496  by  160,  the  Quotient  will  be  34,  and 
56  remaining;  which  y6  being  divided  by  40,  the  Quotient  will 
be  1,  and  16  remaining:  So  that  the  Perches  reduced  will  be 


Acres 

34- 


Roods 

»  1  . 


Perches 
1 6 


EXAMPLE  III. 

Let  it  169  Perches  be  given  to  be  reduced  into  Acres,  Roods  and 
Perches,  11169  divided  by  160  give  in  the  Quotient  76,  and  9  re« 
maining ;  which  9,  being  lefs  then  40,  is  only  9  Perches :  So  that 
the  Reducement  is, 


Acres 

76- 


Roods 


Perches 


The  Arithmetical  Work  0 


m 


CD  (ii)  (in)  A  * 

n$o)  5267  (32  Acres  160)  549 6  (34Acres  160)  1x169  (76  Acre? 
*  .  •  •  • 


O 

467 

310 

40)  147  (3  Roods 


no 

17  (Perches 


4S0 


696 
64O 

40)  56  (t  Rood 


46 

16  (Perches 


1120 

969 


960 

9  (Perches, 


To 


$2  The  Ufe  of  the  feveral  Lib.  IV. 
To  reduce  Acres  into  Vetches. 

THis  is  but  the  ccnverfeof  the  former :  For  as  (before!  to  reduce 
Perches  into  Acres,  you  divided  by  160,  you  muff  now,  to 
reduce  Acres  into  Perches,  multiply  by  160. 

EXAMPLE  I. 

Let  31  Acres,  3  Roods  and  27  Perches  be  given  to  be  reduced  in¬ 
to  Perches,  firft,  multiply  the  32  Acres  by  160, 
and  the  product  will  be  5120  ;  then  multiply  the 
3  Rood*  by  40,  the  produd  is  no:  Thefe  two 
produds  and  the  27  Perches  being  added  toge- 
—  ther,  the  fum  will  be  5267 :  And  fo  many  Per¬ 
ches  are  contained  in  the  foreiaid  number  of  A- 
cres,  Roods  and  Perches. 

/ 

EXAMPLE  II. 


5110 

120 

*7 

5267 


Let  34  Acres,  1  Rood  and  16  Perches  be  given  to  be  reduced  in¬ 
to  Perches.  Firft,  multiply  34  by  160,  thepro- 
£440  dud  will  be  5440  ;  then  multiply  the  1  Rood  by 

40  40,  the  produd  will  be  40 ;  to  which  add  the 

1 6  1 6  Perches,  and  the  produd  will  be  5496:  .So 

- - that  in  34  Acrees,  1  Rood  and  16  Perches, 

5496  there  are  contained  54 96  Perches. 

EXAMPLE  III. 

Let  76  Acres  and  9  Perches  be  given  to  be  reduced  into  Perches." 

T2160  FirP'  muItiPty  76  by  160,  the  produd  will  be 
12160;  to  which  add  the  9  Perches,  and  the 

_  ^  fum  will  be  12169:  So  that  in  76  Acres  and  9 

Perches  there  are  contained  12169  Perches. 


12169 


The  Arithmetical  Work  of  thefe  Three  Examples. 


(I) 

do 

cm) 

32 

34 

76 

160 

160 

160 

1920 

2040 

45:60 

32 

34 

l6 

5120 

5440 

12160 

40 

40 

9 

3 

I 

1 

a  20 

40 

9 

27 

16 

1  . 

I 

27 

16 

Or 
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Instruments  in  Survey  ing.  si 

Or  Acres,  Roods  and  Perches  may  be  reduced  to  Perches  thus  :  (See 
Example  I.)’  multiply  3*  Acres  by  4,  and  to  the  Produft  add  the 
Roods  3,  and  fo  will  the  Retult  be  1  3 1  Roods  ;  multiply  thefe  by  4os 
and  to  the  Product  add  the  Perches  17,  andtheRefult  $167  are  Per¬ 
ches  as  required.  See  the  Operation. 

‘  A. 


32,- 

_± 

I31 

40 


R. 

-3— 


P. 

27 


5267 


CHAP.  IIL 

C )  ■  .  ,  % 

How  to  caft  up  the  Content  of  any  piece  of  Land 
in  Acres,  Roods  and  Perches,  measured  by 
Mr.  Gunter  i  Chain. 

IN  meaiuring  by  Mr.  Gunter's  Chain,  you  are  in  your  account 
on|y  to  take  notice  of  Chains  and  Links  as  was  before  intima¬ 
ted  in  the  Defcription  thereof,  Chap.  7  Lib  2.  Suppofe  then  that 
A  BCD  iF'i-  1-6-)  were  a  piece  of  Land  lying  in  a  long  Square, 
and  that,  being  meafured  by  Mr.  Gunter's  Chain,  it  fliould  contain 
in  lcii  ’th  o  Chains  >0  links,  and  in  breadth  6  Chains  25  links 
ccc0your  numbers. down  as  before  is  taught,  and  as  in  this  Kxam- 
pi;  drawing  a  line  under  them :  Then  multiplyirg  them  u  gather, 
you  (hall  find  the  Fr.odua  to  be  5" 9 3 7 S F«>m 
which  Product  you  mud  always  cut  otFthe  five 
lall  Figures  towards  the  right  hand  with  a  daih  of 
your  Pen  i  then  will  the  Product  band  thus, 

5b 3 7 50:  So  is  the  5  towards  the  left  hand  com- 
pleat  Acres,  and  the  9375°  hundred  thoufand 
parts  of  an  Acre;  which  9375°  be^nS  multiplied 
by  4>  the  number  of  Roods  in  one  Acre,  the  Pro¬ 
duct  will  be  375000.  From  which  Product  cut¬ 
ting  off  hve  Figure  towards  the  right  hand  as  be¬ 
fore,  it  will  itand  thus,  3I75C00:  So  is  the  3  to¬ 
wards  the  left  hand  compleat  Roods,  and  the 
75000  hundred  thouiand  parts  ol  a  Rood  ;  which  . 
being  multiplied  by  40,  the  number  of  Perches  in  a 
Rood,  the  Product  will  be  3000000;  irom  which  A 

cutting  off  the  five  laff  Figures  towards  the  right  hand,  the  Product 
will  itand  thus,  30(00000,  and  the  30  towards  the  left  hand  is  the 
number  of  Perches.  And  fo  the  Area  or  content  of  the  whoie  piece 

will  be  5  Acres,  3  Roods,  and  30  Perches. 

Or,  the  93750  hundred  thoufand  parts  of  an  Acre  may  be  redu¬ 
ced  into  Roods  and  Perches  by  help  of  the  Table  following. 

A  a  a 


9  0 
615" 

475° 

1900 

1700 

5i9i75o 

4_ 

3I750GO 

4° 

30(00000 


For 
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Links. 

R. 

p. 

IOCOOC 

4 

0 

900c  0 

2 

24 

8000c 

3 

8 

70000 

2 

32 

60000 

2 

16 

50000 

2 

0 

4000c 

1 

24 

3000c 

1 

8 

20000 

c 

32 

JOOOO 

0 

16 

9375 

0 

1  5 

875c 

0 

H 

812s 

o;i3 

7Soc 

O;  I  2 

6875 

on 

6250 

CIO 

5625; 

0 

9 

5000 

0 

4375 

0 

7 

5750 

0 

« 

3125 

0 

5 

2700 

0 

4 

1875; 

0 

3 

i2$o 

0 

2 

6  24 

0 

1 

For  if  you  look  for  90000  under  the  Title  Links, 
(wh;ch  is  the  firft  Figure  with  Cyphers  added, >  you 
(hall  find  againft  it  3  Roods ,  24  Perches ;  then  look  for 
3750,  and  againft  it  you  (hall  fee  6  Perches:  All  which 
being  added  together,  as  here  you  fee,  the  Area,  or 
content  of  the  whole  piece  will  be  <  Acres,  2  Roods, 
and  30  Perches. 


A.  R .  P. 

5  00  00 

3  M 
6 

•  ► 

5  03  30 

Another  EXAMPLE. 

Suppofe  the  Bafe  of  a  Triangle  fhould  contain  16 
Chains  56  Links,  and  half  the  Perpendicular  of  the 
fame  Triangle  4  Chains  3 a  Links,  thefe  being  multi¬ 
plied  one  in  the  other,  will  produce  the  Are*  or  con¬ 
tent  of  the  Whole  Triangle. 


16,56 

4.31 


3?'* 

4968 

6614 


Set  your  number^  down  aS  iri  the  margin  is  done* 
and  multiply  one  by  the  other,  io  will  the  Produft  be 
71^391 :  From  which  cutting  of  the  five  laft  Figures 
towards  the  right  hand,  there  will  be  left  before  the 
line  of  partition  7,  which  is  7  compleat  Acres,  and 
behind  the  line  there  will  be  15391,  which  are  hun¬ 
dred  thoula  rid  parts  of  an  Acre ;  and  how  much  that 
1  Table  will  eafily  (hew.  For  if  you  look  in  the 

7115392  hrlt  Column  for  1000a,  againft  it  you  (hall  find  00 
Roods  1 6  Perches;  then  looking  for  5392,  you  find 
it  not,  but  the  neareft  thereto  is  5625,  againft  which  there  ftandeth 
9  Perches:  All  thele  numbers  being  added  together 
P.  will  produce  7  Acres,  00  Roods,  25  Perches,  which 
GO  is  the  Area  of  the  Triangle. 

Thus  may  you  find  the  Area  of  any  Triangle  or  Pa¬ 
rallelogram  very  eafily  by  one  Multiplication  and  Ad¬ 
dition,  which  is  much  eafier  then  the  way  of  caftine 
up  by  Mr.  RathborrSs  Chain.  5 

By  this  manner  of  Work,  if  the  length  and  breadth 
ot  a  long  Square  or  Parallelogram  given  (hould  be  9  Chains  nc 

Lm  m  ^  f6  C!lains  *5  Links,  the  Area  of  fuch  a  long  Square 
would  ^  found  to  be  6  Acres,  00  Roods,  15  Perches.  Or  the 
length  and  breadth  being  12  Chain  4i  Links,  and  i  Chain  36  I  inks 
the  Area  or  content  will  be  found  to  be  1  Acre,  2  Roods,  <0  Per* 
ches.  Alfo,  the  length  and  breadth  being  11  Chains  86  Links,  and 


A . 

7 


R, 

00 


16 

9 


7  00  25 


5  Chains 
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5  Chains  15  Links,  the  Area  will  be  found  to  be  6  Acres,  3  Roods, 
00  Perches. 

But  left  you  fhould  be  deftitute  of  this  Table  when  you  have  need 
thereof,  you  may  have  it  put  upon  fome  fpare  place  of  your  Inftru- 
tnent ;  or  rather  fin  ftead  of  this  Table)  a  Scale,  which  I  will  now 
(hew  you  the  Ufe  of,  which  performeth  that  work  far  better  and 
more  eafily  then  the  Table,  and  may  conveniently  be  graduated  up¬ 
on  the  Index  of  your  Table;  the  dividing  and  numbring  whereof 
is  well  known  to  the  Inftrument-maker. 

The  Scale  confifteth  of  two  parts,  one  whereof  is  fquare  Perches, 
the  other  fquare  Links.  The  Scale  of  fquare  Perches  proceedeth  gra¬ 
dually  from  1  to  40,  with  fub-divifions,  and  is  numbred  by  5,  10, 
16,  20,  &c>  to  40.  The  Scale  of  fquare  Links  proceedeth  gradual¬ 
ly  from  1  to  25000,  and  is  alfo  fub-divided,  and  nlimbred  by  ioco, 
1000,  &c.  to  2 5 coo,  equal  to  1  Rood  or  40  Perches. 

The  Ufe  of  the  Scale  of  Reduction. 

WE  will  inftance  in  the  fecond  Example  before  going,  where 
the  length  and  breadth  of  the  long  Square  was  16  Chains  56 
Links,  and  4 Chains  32  Links;  thefe  being  multiplied  together  pro¬ 
duce  715392,  and  the  five  laft  Figures  being  cut  oft,  there  are  7  Acres 
and  1 53 92  remaining.  Now  to  find  how  many  Roods  and  Perches 
this  is,  look  in  the  Scale  of  fquare  Links  for  15392,  and  againft  it, 
in  the  Scale  of  fquare  Perches*  you  fhall  find  24  Perches,  and  above 
half  a  Perch. 

Another  EXAMPLE. 

Let  us  take  the  firft  Example  before  going;  where  the  numbers 
multiplied  were  9.  50,  and  6.  25 ;  thefe  being  multiplied  one  by 
another  produce  59350,  and  the  five  laft  Figures  being  cut  off, 
there  will  be  5  Acres  and  9^750  remaining.  Now  to  know  how 
many  Roods  and  Perches  are  contained  therein  by  the  Scale ; 

You  muft  confider,  that  25000  fquare  Links  are  equal  to 
1  Rood  or  40  Perches,  as  appeareth  by  the  Scale  it  felf,  and 
and  alfo  by  the  Table;  then  is  50000  equal  to  2  Roods,  and 
75000  equal  to  3  Roods:  Therefore,  if  your  number  remain¬ 
ing  exceed  25000,  and  be  under  50000,  you  may  conclude 
1  Rood  and  odd  Perches  to  be  contained  therein  t  If  it  exceed 
50000,  and  be  under  75000,  you  may  conclude  2  Roods 
and  fome  odd  Perches  to  be  therein:  If  above  75000,  you 
may  then  conclude  3  Roods  and  odd  Perches  to  be  therein.  * 

Now  in  this  Example,  the  number  remaining  is  93750,  which 
becaufe  it  exceedeth  75000,  I  conclude  there  are  3  Roods  contained 
therein;  which  I  fet  to  the  5  Acres,  and  fubftrad  a  R  P 
75000  from  93750,  the  remainder  being  18750: 

This  number  18750  I  feek  in  the  Scale  of  Square  ^  3  3° 

Links? 
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Links,  and  right  againft  it  I  find  30  Perches;  which  added  to  the 
former,  giveth  5  Acres,  3  Roods,  and  30  Perches,  which  is  the 
Are  or  content  required. 

Thus  you  fee  with  what  ce’erity  and  exaftnefs  the  Scale  effefteth 
your  defires ;  and  therefore  let  it  be  graduated  upon  the  Index  of 
your  Table,  that  it  may  always  be  ready  at  hand  when  you  have 
need  thereof.  The  conftrudion  of  this  reducing  Scale  I  received  of 
my  honoured  Friend  Mr.  S.  F.  deceafed. 


CHAP.  IV. 

How  to  reduce  one  kind  of  meafure  into  another, 
as  Statute  meafure  to  Cufiomary  me  a  fare,  and 
the  contrary. 

BY  the  Precepts  delivered  in  the  Second  Tart  cf  the  Third  Book, 
you  may  perform  this  wo:k  by  the  Tables  of  Logarithms  and 
Lines  of  Numbers,  as  is  there  taught:  But  however,  it  will. not  be 
amifs  in  this  place  to  fhew  how  to  perform  the  fame  Arithmetically, 
that  the  reafon  thereof  may  the  better  appear.  Now  whereas  (by 
the  -fore-mentioned  Statute")  an  Acre  of  ground  was  to  contain  160 
fqnare  Perches,  meafured  by  the  Pole  or  Pearcli  of  16  foot  and  a 
half,  but  in  many  places  of  this  Nation  ( th rough  lorg  cultom)  there 
have  been  received  other  quantities  called  Cuftomary,  as  namely,  of 
jS,  2.0,  24,  and  28  foot  to  the  Pole  or  Perch:  And  in  fome  place 
in  the  Weft  of  England,  as  about  Oorchelitr ,  Blandford,  &c.  they  ac¬ 
count  but  iy  Foot  and  8  Inches  to  the  Pole,  Perch  or  Roods;  it  is 
therefore  neceflary  for  a  Surveyor,  to  know  how  readily  to  reduce 
Cudomary  meafure  to  Statute  meafure,  and  the  contrary. 

Suppofe  then  that  it  were  required  to  reduce  5  Acres,  2  Roods, 
10  Perches,  meafured  by  the  ib  foot  Pole,  into  Statute  meafure; 
you  mud  feck  out  the  lead  Numbers  in  Proportion,  as  18  foot  to 
.  1 6  foot  and  a  half,  which  to  perform  do  thus :  Becaufe  16  and  a  half 
beareth  a  Fraction,  reduce  16  and  a  half  into  halves ;  and  that  both 
your  Numbers  may  be  of  one  Denomination,  you  mud  reduce  18 
(the  cudomary  Pole;  into  halves  alfo  ;  then  will  your  numbers  dand 
thus-f?:  Which  abbreviated  by  3,  by  faying,  How  many  times  3 
in  33?  the  Quotient  will  be  1 1  :  And  again,  How  many  times  3  in 
36?  -the  Quotient  will  be  12.  So  wili  the  lead  integer  Numbers 
which  are  in  Proportion,  as  4^  and  a  half  to  18  be  1 1  and  iz. 

This  done,  reduce  your  given  quantity  (  5  A  res,  2  Roods,  and 
20  Perches)  into  Perches,  which  makes  900  Perches  Now  con¬ 
sider  that  what  proportion  the  Square  of  n,  which  is  121,  bears  to 
the  fqnare  of  12,  which  is  144,  the  fame  proportion  doth  the  Acre 
of  16  foot  mod  a  half  to  the  Perch,  bear  to  the  Acre  of  18  foot  to  the 
Perch. 


Now 
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Now  fbecaufe  the  greater  meafure  is  to  be  reduced  into  the  lef- 
fer)  multiply  the  given  quantity  900  Perches  by  144  the  greater 
Square,  and  the  produd  will  be  1x9600;  which  divided  by  iai, 
the  quotient  will  be  1071  rrf  Perches;  which  being  reduced  into 
Acres,  giveth  6  Acres,  2  Roods,  31  Perches,  and  —.L  parts  of  a 
Perch,  according  to  Statute  meafure. 

But  on  the  contrary,  fuppofe  it  had  been  required  to  reduce  Sta¬ 
tute  meafure  into  Cuftomary  meafure,  then  you  muft  have  multi¬ 
plied  900  Perches  (your  given  quantity;  by  12,1  the  leffer  Square, 
(  becaufe  the  lefler  meafure  is  to  be  reduced  into  the  greater,)  and 
the  produ£f  will  be  108900;  which  divided  by  the  greater  Square 
144,  the  quotient  will  be  756^  Perches ;  which  reduced  into  Acres 
is  4  Acres,  2  Roods,  3  6  Perches  and  a  quarter. 

The  fame  manner  of  work  is  to  be  obferved  in  the  reducing  of 
any  Cuftomary  quantity  whatfoever. 

And  now,  before  I  leave  this  Chapter,  I  will  infert  a  Paper  con¬ 
taining  a  few  Examples  of  this  kind.  It  was  lately  fent  to  me  out 
of  Ireland,  with  a  defire  to  have  it  inferted  into  my  Book,  which  I 
have  accordingly  done ;  it  being  a  moft  excellent  and  compendious 
way  of  performing  operations  of  this  nature. 

Land  was  formerly  meafured  with  a  Pole  or  Perch  containing 
by  Stature  meafure  feet  16,  5  and  160  of  fuch  fquare  Poles  or 
Perches  is  an  Acre  of  Statute  meafure,  w  hich  is  the  ufual  meafure  for 
all  forts  of  Land.  But  it  is  a  cuftom  in  fome  parts  to  meafure 
Wood-land  with  a  Perch  or  Pole  of  18  foot  long,  and  to  accompt 
160  of  thofe  Poles  or  Perches  for  an  Acre  of  Wood-land  meafure. 
And  in  Ireland  the  ufual  Perch  is  feet  21,  and  160  of  thofe  Perches 
are  accompted  to  an  lri/h  Acre.  Wherefore 

Having  ibe  breadth  and  length  of  an  Oblong  Rect¬ 
angle  Superficies  given  in  Perches,  to  find  the 
Content  in  Perches, 

Multiply  (L)  the  length  by  (B)  the  breadth,  and  the  product 
will  be  the  (C)  content  in  Perches  of  that  meafure  your  Pole  was; 
and  may  be  reduced  into  Acres,  Roods  and  Perches,  by  dividing 
the  fame  by  40  *  4. 

v  1  •  __ 

EXAMPLE. 

I  defire  to  know  how  many  Acres,  Roods  and  Perches  are  con¬ 
tained  in  Perches  2  5- 6  7  8. 

Firfi ,  fet  down  the  Perches  given,  and  then  cut  off  the  figure 
next  unto  the  right  hand  with  a  line,  as  in  the  Margin ;  fo  have 
you  divided  the  number  given  by  10;  Then  di-  r  R 

vided  2567  by  4,  the  quotient  will  be  641-;  write  2  5  7 

641  before  the  operating  line,  and  the  3  that  was  ^  jP  * 
remaining  fet  after  the  feparating  line,  as  in  the  Mar- 

B  b  b 


gin: 
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gin:  Then  again  divide  641  by  4,  the  quotient  will  be  160,  and  1 
remaining;  which  being  fet  down  as  in  the  Example  in  the  Mar¬ 
gin,  you  ihall  find  160  Acres,  1  Rood,  38  Perches,  to  be  contain¬ 
ed  in  the  number  of  15678  Perches,  which  were  propofed  to  be 
reduced,  Alfo,  '  ¥ 

»  • » 

Having  the  Bafe  and  Terpendicular  of  a  T riangk 
given  in  Torches,  to  find  the  Content  in  Torches. 

Multiply  the  Perpendicular  by  half  the  Bafe,  or  elfe  multiply  the 
Bafe  by  half  the  Perpendicular,  or  otherwife  multiply  the  Bafe  by 
the  Perpendicular,  and  divide  that  produft  by  2,  and  fo  fhall  you 
have  the  content  of  the  Triangle  in  Perches;  which  you  may  reduce 
into  Acres,  Roods  and  Perches,  as  before  taught. 

EXAMPLE. 

f  ? 

A  Triangle  whofe  Bafe  is  Perches  183,  and  Perpendicular  30 
the  content  will  be  found  17  A . —  o  R.  —  25  F.  For, 

1  .  30  ::  91,  y  .  2745.  Or  1  i  183  : :  15  .  27^. 

Otherwife,  1  .  183  ::  30  .  5490,  which  divided  by  2,  the 
quotient  will  be  Perches  2745,  agreeing  with  the  former. 

But  becaufe  the  meafuring  of  quantities  with  fingle  Poles  or  Per¬ 
ches  of  fuch  lengths  was  very  tedious,  it  is  now  become  a  cuftom  to 
ufe  a  Chain  made  of  ftrong  Wire,  whereof  thofe  of  4  Pole  long 
divided  into  100  Links,  are  beft  for  eafe  and  expedition  for  Sta¬ 
tute  Acres;  becaufe  1  Chain  in  breadth,  and  10  Chains  in  length 
is  a  Statute  Acre.  Wherefore,  °  9 

If  an  Oblong  Reftangle  fuperficies  or  Square  be  meafured  with 
fuch  a  Chain,  and  the  breadth  multiplied  by  the  length,  and  the 
produtt  divided  by  10,  the  quotient  will  fliew  the  content  in  Acres 
and  Decimal  parts. 


■>  EXAMPLE. 

* 

An  Oblong  Re&angle  piece  of  Land  being  in  breadth  Chains  8, 

2,  and  in  length  Chains  16,  75,  what  is  the  content  in  Acres  and’ 
Decimal  parts? 

.Multiply  16  75  by  8,  2,  the  produa  will  be  137,  35,.  which 
Deirg  divided  by  10,  C by  removing  the  feparating  line  one  place 
towards  the  left  hand,)  the  quotient  will  be  Acres  12,  72c  the 
content  of  that  piece  propofed.  0 

But  if  the  Bafe  and  Perpendicular  of  a  Triangle  be  meafured  with 
fuch  a  Chain,  you  may  either  multiply  half  the  Bafe  by  the  whole 
Perpendicular,  or  elfe  the  whole  Bafe  by  half  the  Perpendicular,  and 

then 
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then  dividing  that  produft  by  10,  the  quotient  will  (hew  the  ceri* 
tent  in  Acres  and  decimals  parts.  Or  otherwife  you  may  multiply 
the  Bafe  and  Perpendicular  together,  and  then  divide  that  produdt 
by  20,  fo  the  quotient  will  fhew  what  Acres  and  decimal  parts  are 
contained  in  that  Triangle. 


EXAMPLE . 

If  a  Triangle  have  its  Bafe  Chains  1 6,  75,  and  its  Perpeudicular 
Chains  8,2;  how  much  is  the  content  thereof  in  Acres  and  deci¬ 
mal  parts?  , 

Multiply  8,  3 7$  by  8,  2,  or  elfe  multiply  16,  77,  by  4,  1,  and 

the  product  will  be  68,  675 ;  which  divided  by  10,  the  quotient 

will  be  Acres  6,  8677.  .. ..  -  . 

Or  otherwife,  16,  7 5  being  multiplied  by  8,  2,  the  product  will 
be  1 37,  35;  which  being  divided  by  20,  the  quotient  will  be  A- 
cres  6,  8675',  agreeing  with  the  precedent.  And  hereby  it  appear¬ 
ed!,  that  a  Triangle  is  but  half  a  Parallelogram  having  the  fame 
Bafe  and  height. 

Decimal  parts  of  an  Acre  are  readily  reduced  into  Roods,  Per¬ 
ches,  and  decimal  parts  of  a  Perch,  by  multiplying  the  decimal 
parts  given  by  4  x  4  *  1 

As  for  Example,  let  it  be  bequired  to  reduce  Acres  13,  735 
into  Acres,  Roods,  Perches,  and  decimal  parts. 

Firft,  fet  down  the  number  given,  as  in  the  A.  13,735  *  4 
Margin;  then  multiply  735"  by  4,  the  produft  R.  2,94  *  4 

will  be  Roods  2,94;  then  9  \  multiplied  by  4,  P.  37,6  k  10 

the  produft  will  be  3,76;  which  multiply  by 
10,  the  produft  will  be  Perches  37,6,  which  fheweth  tha t  Ac. 
13*735  are  equal  unto  13  A.—x  ft.— 37,6?.  And  contrary, 

Roods,  Perches,  and  their  decimal  parts,  are  reduced  into  deci¬ 
mal  parts  of  an  Acre,  by  dividing  them  by  10x4*  4. 


EXAMPLE. 

Let  it  be  required  to  reduce  13^.  —  2  R.  —  37,6  P.  into  decimal 

parts  of  an  Acre.  , 

Sec  down  your  Acres,  Roods,  Perches,  and  their  decimal  parts, 
accordingly  as  is  done  in  this  Example,  1ft  the  Margin :  For  by  fo 
placing  your  numbers,  you  have  divided  your 
Perches  by  10,  which  you  muft  alfo  again  di-  10)  4)  3,76 

vide  by  4,  faying,  4  is  in  37  9  times,  re-  4)  2,94 

mains  1;  then,  4  is  in  16  4  times,  remains  1 3,73? 

nothing:  So  Perches  37,6  are  reduced  unto 
0^94  of  a  Rood.  Then  Roods  ^,94  being  divided  by  4,  the  quo¬ 
tient  will  be  0,735,  being  the  decimal  parts  of  an  Acre,  and  are  to 
be  written  after  1 3  Ac.  according  to  the  Example.  So  13  A.  — 
2  R — 37, 6  P.  will  be  reduced  unto  Acres  *3>7  3f: 
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io  *  4)  1,88 

4)  ,47  So  hkewife  6  -  3  R.  —  t  8,8  P.  will  be  re- 

6,8675  duced  unt0  Acres  6,8675. 

To  reduce  Statute  Acres  of  16,5  foot  in  a  Perch ,  into  Woodland  A - 
cm  of  18  foot  in  a  Perch  ; 

Say,  144  .  izi  Statute  Acres  .  Woodland  Acre. 

EXAMPLE. 

How  many  Acres  of  Woodland  meafure  are  contained  in  1 8  A.— * 
3  R. —  09,5  P.  of  Statute  meafure  ? 

Firft,  reduce  18  A.~  3  R.  —  09,5  p.  into 
Acres  and  decimal  parts,  bv  the  precedent- 
.  _  .  Rule,  according  as  you  fee  it  done  in  the 

18,809375  Margin,  it  will  be  Acres  18,809375;  which 
multiplied  by  121,  the  product  will  be 
22'75')934375'  5  which  divided  by  144,  the  quotient  will  be  Acres 
15,805:  And  fo  many  Acres  of  Woodland  meafure  are  contained 
in  18  A. — 3R. — 0,95?.  °f  Statute  meafure. 

For,  144.  121  18,809375  .  15,805. 

And  contrary,  To  reduce  Woodland  Acres  into  Stature  Acres  j 

Say,  hi  .  144  : :  Woodland  Acre  .  Statute  Acre. 

Or  if  you  plot  by  a  Scale  of  12,  and  caft  up  the  content  by  a 

Scale  of  11,  you  will  find  the  content  in  Woodland  meafure.  And 
contrary, 

i 

huith”^  ^  ^  an  ^‘Ven  in  Chains’  t0  fa*  the 

breadth6  10  ^  thC  Ie”Sth  S‘VeD’  thC  qUOticnt  wil1  the 


10  x  4)  0,9  y 
4)  3>2?7J 


-  EXAMPLE. 

Let  the  length  given  be  Chains  i  I  demand  the  breadth  of 
an  Acre* 

Divide  10  by  ii.ay,  the  quotient  will  be  o,8,  the  breadth  fought.’ 
And  likewife,  if  the  breadth  given  be  o,8,  divide  io  bv  o  8  the 

fought*  81Ven’  ^  ^UOtient  wiil  ^ew  chains  the  ’length 

If  the  want  of  Decimal  Arithmetick  (hall  make  thefe  Examples 

feem  difficult,  fwhicb  are  very  plain,  brief  and  eafL,)  thev  mat; 

repair  to  my  Book  of  Arithmetick,  where  they  may  as  well  as  m 

Vulgar  Arithmetick,  find  ample  fatisfa&ion  in  this  of  Decimals  •  rn 
Which  Book  I  refer  the  Reader.  decimals ,  to 


CHAP. 


loi 
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CHAP.  V. 

How  to  lay  out  fever al  Tur  longs  in  Common  Tields 
unto  divers  Tenants. 

HAving  plotted  the  whole  Field,  Common,  or  other  Inclofure, 
with  its  particular  bounds,  as  you  obferve  them  in  the  furvey  of 
the  whole  Manor,  (or  if  you  only  furvey  that  particular,  you  muft 
take  fpecial  notice  of  all  the  bounds  thereof^  then  provide  a  Book 
or  Paper  which  muft  be  ruled  or  divided  into  8  Columns;  in  the 
firft  whereof  towards  the  left  hand  is  to  be  written  the  Tenant’s 
Name,  and  the  tenure  by  which  he  holds  the  fame  Land;  The  two 
next  Columns  are  to  contain  the  length  of  every  man’s  Furlong  in 
Chains  and  Links;  in  the  two  next  Columns  is  expreffed  the 
breadth  of  every  man’s  Furlong  in  Chains  and  Links.  As  by  the 
Letters  over  the  head  of  each  Column  doth  appear. 

■  In  the  three  laft  Columns  is  to  be  exprefled  the  quantity  of  each 
Tenant’s  Furlong  in  Acres,  Roods  and  Perches. 

In  the  laying  out  of  feveral  parcels  in  this  kind,  you  will  have 
ufe  only  of  your  Chain.  Then  when  you  begin  your  Work,  you 
muft  firft  write  the  name  of  the  Field  ;  and  in  the  firft  Column  of 
your  Book  or  Paper  you  muft  write  the  Tenant’s  Name,  and  the 
tenure  by  which  he  holds  the  fame,  from  what  place  you  begin  to 
meafure,  and  upon  what  point  of  the  Compafs  you  pafs  from 
thence  ;  and  obferving  this  dire&ion  in  all  the  reft,  you  may  (if 
need  require)  bound  every  parcel. 

This  being  noted  in  your  Book,  obferve  the  fpecies  or  fhape  of 
the  Furlong,  whether  it  be  all  of  one  length  or  not.  If  of  one  length, 
then  you  need  take  the  length  thereof  but  once  for  all ;  but  if  it  be 
irregular,  that  is,  in  fome  places  fhorter  and  in  others  longer,  then 
you  muft  take  the  length  thereof  at  every  fecond  or  third  breadth, 
and  exprefs  the  fame  in  your  Book  under  the  title  of  Length.  As 
for  the  exprefling  of  the  feveral  breadths,  you  need  but  to  crofsover 
the  whole  Furlong,  taking  every  man’s  breadth  by  the  middle  there¬ 
of,  and  entring  the  fame  as  you  pafs  along  ;  But  in  cafe  there  be  a 
confiderable  difference  at  either  end,  then  I  would  advife  you  to 
take  the  breadth  at  either  end,  and  find  a  line  which  ihall  be  in  pro¬ 
portion  between  them  a  mean  breadth,  and  enter  this  in  your  Book 
or  Paper  under  the  title  of  Breadth. 

In  this  manner  you  may  proceed  from  one  Furlong  to  another, 
’till  you  have  gone  through  the  whole  Field :  Which  when  you 
have  done,  and  noted  down  the  feveral  lengths  and  breadths  in  your 
Book,  you  may  multiply  the  length  and  breadth  of  every  parcel  to¬ 
gether,  as  is  taught  before,  and  fo  fhall  you  have  the  quantity  of 
every  parcel  by  its  felf ;  which  quantity  muft  be  noted  down  in  the 
three  laft  Columns  of  your  Book,  as  in  the  following  Example  ap¬ 
pears. 

C  c  c  Mordoa 


» 


ioa 
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M  or  don  Field. 


The  Tenants  names 
and  tenure. 

Length. 

Breadth. 

Content. 

e.  l.  j 

jC.jL. 

A.K.F. 

Abel  Jobnfon,  from  the 
pond  S.  E.  Free. 

}2\j6 

3 

+5 

1  J 

1 

I  2 

Nicholas  Somes ,  lor 
three  Lives. 

30  1  2 

2^3 

/ 

3 

30 

Robert  Dorton ,  for 
Life. 

28 

60 

8 

r  9 

23 

0 

36 

James  Norden ,  at 
Will. 

25 

1  I 

IL 

35 

3J|° 

i 

CHAP.  VI. 

How  a  LordJJjip  lying  in  Common  Held  is  to  be 
inclo fed, 

IT  moft  commonly  happeneth,  when  a  Lordlhip  is  to  be  improved 
wherein  are  many  Free-holders,  that  their  ground  (confiftmvr  0f 
different  Qualities)  lies  for  the  moft  part  difperfed,  and  intermixt 
one  amongft  another  in  all  parts  and  quarters  of  the  Field.  There¬ 
fore  to  find  the  juft  Quantity  of  every  Man’s  Ground,  both  Arable 
Ley-ground  and  Meadow,  the  Surveyor  is  ro  prepare  a  Field-book* 
wherein,  towards  the  right  hand  of  every  Page,  let  there  be  three 
fmall  Columns  diftinguifhed  one  from  another  by  a  black  line  made 
with  a  Pen  or  Pencil,  and  one  greater  Column  towards  the  hfthand 
which  fhall  contain  the  butting,  bounding  and  number  of  every 
Man’s  particular  Lands,  Leys,  Doles  of  Meadows,  or  the  like 
Which  being  thus  fitted  for  ufe,  the  Surveyor,  w  hen  lie  comes  into 
the  Field,  is  to  begin  in  fome  corner  thereof,  as  he  (hall  find  moft 
convenient  for  taking  the  Field  in  order:  And  then  turning  upon  the 
Furlong,  he  fhall  firft  fet  down  the  name  of  the  Furlong,  and  upon 
what  point  ol  the  Compafs  he  begins ;  next  put  dow  n  the  name  of 
the  Free-hoider  that  firft  begins  it,  with  the  number  of  his  lands- 
againft  which,  in  the  firft  of  the  three  letter  Columns,  write  the 
length  of  the  lands,  in  the  fecond  put  the  breadth,  and  in  the  third 
and  laft  the  quantity.  Which  done,  fet  down  the  name  of  the  Free¬ 
holder  that  lies  next,  and  the  number  of  his  Lands,  together  with 
the  length,  breadth  and  quantity,  as  before:  And  fo  proceed  in  or¬ 
der  till  you  have  fimfhed  the  Furlong 

Then  go  to  the  next  Furlong,  writing  the  namethereof,  and  where 
you  begin,  and  proceed  as  before ;  and  fo  on  Horn  Furlong  to  Fur 
long,  ’till  you  have  finiffied  the  Field.  But  to  explain  it  farther  l 
fhall  here  give  you  a  more  particular  draught  of  the  Field-book.  > 

The 
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The  Survey  of  the  Lordjhip  of  P I L  T  O  N,  in  the  County  oj 
Rutland,  made  in  O£tob.  1656 


' 

■  - 

*■ 


Middle  -Hill  Furlong  begin .  South . 


John  Falknfr  5  lands 
Tho.  Tomblinfon  2  lands 
Peter  Blackley  8  lands 
Abraham  Falkner  6  land* 

Tho .  Tomblinfon  1  land 
John  Falkner  10  lands 
Thomas  Falks  6  lands 
Andrew  Cook  3  lands 

Weft  Furlong 

Tho .  Tomblinfon  1  land  , 

The  Parfonage  4  lands 
John  Falkner  6  lands 
Peter  Blackley  2  lands 
Henry  Swift  5  lands 
Abraham  Falkner  4  leys 
The  Parfonage  4  leys 
John  Falkner  1  ley 

South  Meado\ 

Peter  Blackley  one  dole 
John  Falkner  1  dole 
Abraham  Falkner  1  dole 
The  Parfon  one  dole 
Tho .  Tomblinfon  1  dole 
Thomas  Falks  one  dole 
Andrew  Cook  one  dole 
Peter  Blackley  two  doles 
John  Falkner  one  dole 

Red-hill  Furlong  begin.  South , 


Leng. 

Bread . 

P. 

P. 

51.18 

7.60 

49.42 

3.29 

47.10 

10.16 

46.7c 

7*12 

45.00 

1.30 

44-1* 

12.00 

44.00 

8.00 

43-10 

4.1 1 

begin . 

Eafl. 

36.20 

2.50 

34  8° 

8.10 

34  00 

1 1.0 

34.00 

4.0 

3400 

9.20 

33*5° 

7.0 

33*  0 

7.0 

33-  0 

2.50 

v  begin 

.  Eafl. 

36.20 

2.50 

40.00 

8.  0 

42.00 

10.  0 

41.00 

8,  0 

40.50 

6.50 

40.00 

6.00 

40  00 

6.00 

40.00 

11.50 

I39.50 

3.00 

Quantity . 

P. 

393.9680 

150.6150 

478.5-360 

3*2.5040 

58.5000 

529.8300 

352.0000 

176.9560 


90.5000 
28 1.8800 

374- 

136. 

3 12.8000 

234  5oe>o 

231. 

82.5000 


90.5006 

320 

420 

328 

263 

240 

240 

460 


John  Falkner  3  lands 
Abraham  Falkner  10  lands 
Tho .  Thomblinfon  3  lands 
The  Parfonage  3  lands 
Peter  Blackley  6  leys 
Henry  Swift  2  leys 
Thomas  Falks  4  leys 
Andrew  Cook  1  land 
Peter  Blackley  8  lands 


45.00’  12.0 
45.00'  20.0 
45.00  12.0 
5o.oo‘i  1 2  0 
50.00  20.0 
50.00]  5.0 
50.00  1 0.0 
50.00.  2.0 
50.00]  4.0 


540 
900 
540 
600 
( 000 
250 
500 
100 
200 


Having 
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Having  finifhed  your  rough  Book  (after  this  manner,)  you  are 
next  to  make  a  Particular  of  every  man’s  Arable,  Leys,  and  Mea¬ 
dow-ground  feverally,  that  fo  you  may  be  ready  to  give  a  juft  ac¬ 
count  of  what  every  man  holds  diftin&Iy,  that  by  help  thereof  you 
may  be  enabled  (with  the  help  of  Arbitratours  chofen  to  allift  you) 
to  give  every  man,  not  only  the  true  quantity ju  his  Plot,  but  al- 
fo  confideration  for  the  Quality  of  his  ground,  as  near  as  may  be. 

To  which  end,  in  drawing  your  particular  you  are  to  make  fo 
many  Columns  as  there  are  Free-holders,  every  one  whereof  is  to 
be  fubdivided  into  three ;  fo  (hall  you  have  one  for  Arable  Land 
another  for  Ley-ground,  and  a  third  for  Meadow.  Then  turning 
to  the  Field-book,  I  begin  with  John  partner,  and  write  in  the 
Particular  in  its  proper  Column,  under  Arable,  393.  P.  9^8,  then 
Thomas  Tomblinfon,  150.  P.  6 150*  next  P.  Blackley,  478.  5360. 
which  I  place  likewife  under  their  Names,  and  in  their  due  place: 
And  fo  I  proceed  kill  I  have  finilhed  the  Book,  placing  every 
Man’s  Arable,  Leys  and  Meadow  in  their  Order.  Which  being 
effe&ed,  then  make  your  Summa  totalis ,  as  you  may  fee  in  the 
following  Synopfis. 

A  P articular  of  certain  Arables,  Leys  and 

Meadow- grounds  in  part  of  the  Lordlhip  of 

Pil ton  Com.  Rutland. 


John  Falhier 
Arable  Leys 


320 

118 


Tho.  Tomhlbijon 

Arable  Leys  Med 
i?o 
58 
90 
540 


263 


82(4381  [838  I  o  J  26 if 


183  6 
82 
438 


Sum. tot.  2356 


Sum. 


838 

o 

263 

I  1 0 1 1 


Peter 

Blackley 

Arable  [Leys 

Med. 

478 

I  coo 

90 

136 

, 

46  0 

200 

814 

ICCC 

550 

814 

loco 

550 

Sum. 

2264 

Abraham  talkner 

Lhomas  Falks 

ArablelLeyslMed. 

Arable 

Leys 

Med. 

332 

234 

420 

vo 

0 

0 

240 

900 

L 

« 

- 

Andrew  Cook 

ArablelLeysjMed. 
176  240 

ICO 


1232  234I  42Q[  US2  is  OO  1  24-01  |  276I 


Sum. 


240 


1232 

372 

276 

234 

* 

JOO 

0 

420 

240 

2  JO 

1886 

Su771. 

1072 

Sum 

716 

The 
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The  Particular  being  finifhed,  I  next  proceed  to  take  a  general 
Survey  and  Plot  of  the  whole  Field  to  be  inclofed,  according  as 
hath  been  (hewed  at  large  in  the  former  Chapters.  Which  be¬ 
ing  done,  you  (hall  fee  if  the  general  Survey  and  the  Particulars 
agree :  Which  if  they  do,  you  may  conclude  your  work  is  exa£t ; 
and  then  you  may  proceed  to  the  plotting  of  every  Man’s  Ground, 
and  to  lay  it  out  in  fuch  part  of  the  Field  as  the  Free-holders 
(or  their  Arbitrators)  (hall  agree :  And  when  that  is  done,  you 
are  to  do  in  like  manner  with  the  reft.  And  at  laft,  when  a 
Plot  of  the  Town,  Streets,  Lanes,  Houfes,  Woods,  and  all  the 
new  Inclofure,  (hall  be  garnifhed  with  Colours  upon  Vellum 
or  Royal  Paper,  it  will  moft  neatly  (hew  the  true  proportion, 
and  Symmetry  thereof. 

And  laftly,  let  there  be  a  Book  drawn  very  fair,  (hewing  the 
Butting,  Bounding,  and  Quantity  of  every  ground. 

An  Advertifement,  concerning  the  Meafa- 
ring  of  Lands,  or  Furlongs,  in  Com¬ 
mon-Fields. 

IT  often  times  falls  out,  that  in  the  Surveying  of  Lordfhips ,  Man- 
nors ,  Farms,  & c.  That  a  confiderable  part  belong  to  fuch  De-> 
meajne,  may  lie  difperfed  in  Common  Fields ,  in  feveral  Shots,  and 
in  feveral  Lanes  in  thofe  Shots ,  which  cannot  be  laid  down  in 
their  true  Pofitions,  without  the  whole  Field  be  firft  Flatted ,  which 
very  rarely,  any  (ingle  Proprietor  will  be  at  the  Charges  to  have 
done :  And,  forafmuch  as  fuch  Lands  or  Furlongs  are  generally  re¬ 
puted  to  be  One,  Two  or  Three  Acres ,  Half- acres.  Quarters ,  or  the 
like,  they  feldom  fall  out  to  be  found  fo  much  by  Meafure :  I  do 
therefore  fometimes,  in  fuch  Cafes,  infert  in  fome  vacant  place  in 
the  Plot  of  th e  Mannor,  Farm ,  &c.  in  which  fuch  Common- Fields, 
Lands  is  a  part,  add  fuch  a  Table  as  this  following :  Whereby,  any 
(ingle  Lands  or  Furlong,  may  be  found  in  fuch  Common-Fields,  with 
what  Shot  it  is  in,  its  Boundaries  on  all  (ides,*  its  Length ,  Mean 
Beadth ,  and  Real  Content  by  Meafure,  and  alfo  the  Reputed  Quantity 
thereof,  and  fo  difcover  the  Difference .  View  the  following  Table, 
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CHAP.  VII. 

To  find  the  Horizontal  line  of  any  Hill  or  Moun¬ 
tain. 

* 

THis  Performance  differeth  nothing  from  what  is  before  taught 
in  the  taking  of  Altitudes,  in  the  beginning  of  the  Fourth 
Book.  Wherefore  fuppofe  you  fhould  meet  with  a  Hill  or  Moun¬ 
tain  as  A  B  D,  [Fig.  39.;  the  thing  required  is,  to  find  the  length 
of  the  line  B  D  on  which  the  Mountain  ftands. 

Firft,  place  your  Inftrument  at  the  very  foot  of  the  Hill,  exaCtly 
level :  Then  let  one  go  to  the  top  of  the  hill  at  A,  and  there  place 
a  Mark,  which  muft  be  fo  much  above  the  top  of  the  Hill,  as  the 
top  of  the  Inftrument  is  from  the  ground:  Then  move  the  Label 
up  and  down,  ’till  through  the  fights  thereof  you  fee  the  top  of  the 
mark  at  A,  and  note  the  degrees  cut  by  the  Label  on  the  Tangent 
line,  for  that  is  the  quantity  of  the  angle  ABC,  which  fuppofe  47 
degrees ;  then  by  confequence  the  ang  e  B  A  C  muft  be  43  degrees, 
the  complement  of  the  former  to  90  degrees :  Then  meafure  the 
fide  of  the  Hill  A  D,  which  fuppTe  to  contain  71  feet :  Then  in  the 
Triangle  ABC  there  is  given  the  fide  A  B  71  feet,  and  the  angle 
BAC  43  degrees,  together  with  the  right  angle  A  C  B  90  degrees, 
and  you  are  to  find  the  fide  B  C ;  \yhich  to  perform,  fay, 

As  the  Sine  of  the  angle  A  C  B,  90  degrees, 
is  to  the  fide  A  B,  71  feet ; 

So  is  the  Sine  of  the  angle  BAC,  43  degrees, 
to  the  fide  B  C,  481  feet. 

Then  (becaufe  the  hill  defcends  on  the  other  fide)  you  muft  place 
your  inftrument  at  D,  obferving  the  angle  ADC  to  contain  41 
degrees,  and  the  angle  D  A  C  49  degrees,  and  the  fide  A  D  80 
feet.  Now  to  find  the  fide  C  D  the  proportion  will  be, 

As  the  Sine  of  the  angle  A  C  D,  90  degrees, 
is  to  the  fide  A  D,  80  feet ; 

So  is  the  Sine  of  the  angle  CAD,  49  degrees, 
to  the  fide  CD,  60L  feet. 

*  *  -  .  .T  '  *  1  ^  *.  '  ,  ,  > 

Which  added  to  the  line  B  C  giveth  109  feetj  which  you  may 
reduce  into  Chains,  by  dividing  it  by  66 :  And  this  line  muft  be 
protracted  in  ftead  of  the  Hypotenufal  lines  A  B  and  A  D. 
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CHAP.  VIII. 

How  to  plot  Mountainous  and  uneven  grounds 
with  the  heft  way  to  find  the  Content  thereof.  * 

FOR  the  plotting  of  any  Mountainous  or  Uneven  piece  of 
ground,  as  ABCDEFG  {Fig.  38.)  you  muft  firft  place  your  Inftru- 
ment  at  A,  and  direft  the  fights  to  B,  meafuring  the  line  A  B  :  Then 
in  regard  that  from  B  to  C  there  is  an  afcent  or  hi!!,  you  muft  find 
the  Horizontal  line  thereof,  and  draw  that  upon  your  Table  ac¬ 
counting  thereon  the  length  of  the  Hypotenufal  line :  Then  mea- 
fure  round  the  Field  according  to  former  Dire&ions,  and  having 
the  figure  thereof  upon  your  Table  reduce  it  into  Trapezia's,  as  in¬ 
to  the  Trapezia’s  ABEG,  BCDE,  and  the  Triangle  GEF*:  then 
from  the  angles  A,  C,  E,  and  F,  let  fall  the  Perpendiculars  A  K, 
C  H,  E  1,  EL,  and  F  M.  Now  in  regard  there  are  many  Hills  and 
V allies  all  over  the  Field,  you  muft  meafure  with  your  Chain  in 
the  Field  over  Hill  and  Dale,  from  B  to  D  ;  and  to  the  line  B  D 
fet  the  number  of  Chains  and  Links  as  you  find  them  to  be  bv 
fuch  meafure,  which  will  be  much  longer  then  the  ftraight  line 
B  D  meafured  on  your  Plot  by  the  Scale.  Then  by  your  Inftru- 
ment  find  the  point  H,  in  the  line  B  D,  and  meafure  from  C  to 
H  as  before,  and  fet  to  it  the  number  as  you  find  it  by  the  Chain 
Then  find  the  Perpendicular  1  E,  and  meafure  that  with  your 
Chain  alfo :  All  which  lines  (in  refpefl:  of  the  Hills  and  Vallies) 
will  be  found  longer,  then  if  they  were  meafured  upon  the  Plot  bv 
the  Scale:  And  therefore  by  the  lines  B  D,  C  H,  and  1  E,  as  they 
are  thus  meafured,  muft  the  Trapezia  BCDE  be  caft  up,  as  al¬ 
fo  the  Trapezia  ABEG,  and  the  Triangle  GEF:  And  this  is  the 
exa&eft  way  that  I  can  prefcribe  for  the  meafuring  (or  finding  the 
true  Contents)  of  uneven  Grounds ;  which  beinir  carefully  and 
with  difcretion  performed,  will  not  differ  much  from  truth  For 
if  fuch  uneven  Grounds  lhould  be  Plotted,  according  to  their  true 
meafure s  in  the  Field,  they  would  not  be  contained  within  their  pro¬ 
per  limits,  which  laid  down  among  other  Grounds  would  fwel]  be¬ 
yond  their  bounds,  and  force  the  adiacent  Grounds  out  of  their 
places. 

But  now,  to  diftinguilh  thefe  Grounds  from  others  in  your  Plot 
you  may  (hadow  them  off  with  Hills  as  in  this  Figure,  left  any  man 

leeing  your  Plot,  flrnuld  meafure  by  your  Scale,  and  find  them  to 
diner. 
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C  H  A  P.  IX. 

t  pJC  I  r  ' "•  *  1  *  »  «  *  •»  ./,//<•  •*  ^  *  *•  s 

0/  the  Mensuration  and  Plotting  of  Roads, 
Higb-ways ,  Streets,  Lanes,  &c.  And  of  the 
taking  of  the  Ground-plot  of  Cities,  Towns, 
or  Hamlets. 

TTE  that  well  underftandeth  and  can  put  in  pradice  what  is  de- 
X  livered  in  the  former  part  of  this  Fourth  Book ,  candot  but  perform 
what  is  intended  to  be  taught  in  this  Chapter ;  therefore  I  lhall  only 
difeourfe  the  manner  how  thefe  things  are  to  be  performed,  leaving 
the  Pra&ice  thereof  to  the  ingenuity  of  the  Learner. 

For  Roads  or  Higb-ways. 

In  the  deferring  of  Countries,  there  is  no  fitter  Inftrument  for  the 
performance  thereof  then*  the  Circumferentor ,  and  that  Card  which  is 
divided  into  4  Quadrants,  each  divided  into  90  degrees,  beginning 
from  the  North  and  South,  and  numbred  towards  the  Eaft  and  hVe/7, 
as  is  deferibed  Book  2.  Chap.  10. 

Then,  have  a  Field-Book  for  that  purpofe,  (the  fitteft  is  in  a  lon^ 
Folio,  like  your  narrow  Shop*Bookj  with  two  Parallel  Lines  drawn 
through  the  middle  of  each  Page,  the  diftance  between  which  need 
not  be  above  half  or  three  quarters  of  an  Inch. 

Now  at  the  beginning  of  your  Journey,  at  the  bottom  of  one  of 
the  Leaves  of  your  Book,  write  the  name  of  the  place  where  you  be¬ 
gin  your  Journey,  and  a  Prick  or  this  Mark  ®  between  the  Parallel 
Lines.  Then  fetting  forward,  always  carry  one  of  the  Cardinal  Points 
of  the  Compafs  eiher  North  vv  South  before  you,  and  dired  your  Sight 
fo  far  as  you  can  fee  along  the  Road,  noting  the  Degrees  that  the 
Needle  cuts,  and  in  what  Quarter  of  the  Compafs,  which  you  may 
call  the  Bearing  ;  and  when  you  come  to  that  place,  write  down 
the  diftance,  in  Paces ,  Chains ,  or  whatfoever  Meafure  you  meafure 
by,  between  the  Parallel  Lines. 

Then  again  diced  your  Sight  forwards,  fo  far  as  ’till  you  can 
fee  another  turning  or  bend,  and  note  down  the  Degrees  of  Bear¬ 
ing,  and  which  way ;  and  when  you  come  to  that  place,  fet  down 
the  diftance  thereto  from  the  laft  Station.  And  in  this  manner  pro¬ 
ceed  kill  you  come  to  your  Journey’s  end. 

Now  in  your  Perambulation  you  are  to  obferve,  1.  What  By¬ 
laws  or  Turnings  you  meet  withal  in  your  way,  whether  they  be  on 
your  Right  hand,  or  on  your  Left,  and  at  what  diftance  from  your 
laft  Station;  as  if  there  be  a  Lane  on  your  Right  hand  500  Paces 
from  your  iaft  Station,  you  muft  on  the  Right  hand  Parallel  Line 
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make  two  little  Strokes  thus  — ,  bending  them  either  upwards,  or 
downwards,  or  ftraight  at  right  Angles,  according  as  you  fee  the 
Lane  to  incline  this  or  that  way  :  And  at  the  end  of  thefe  two  Pa¬ 
rallel  Lines  write  the  name  of  the  Place  to  which  that  Lane  leaneth 
and  if  you  will,  or  can  obtain  it,  the  reputed  diftance  thither;  and 
and  under  the  Line  write  the  diftance  from  your  laft  Station' 30c. 

1.  When  you  pafs  over  any  eminent  Bridge ,  by  any  Wind  mill 
over  any  Great  Hi//,  through  any  Town  or  Village,  note  them  all  down 
with  their  diftances  from  your  laft  Station, 

3.  In  your  going  along  the  Road,  if  you  fee  any  Churches ,  Manfu 
on-Houjes,  Beacons ,  Wind-mills,  Towns,  Villages ,  or  any  other  thire 
remarkable  ;  at  your  next  Station  fee  how  they  bear  from  you,  writ^ 
ing  down  their  names,  and  how  they  bear  from  you,  on  that  fide  of 
the  Book  on  which  they  lie  from  you. 

Then  in  your  Journeyings  forwards,  when  you  come  to  fee  thofe 
things  or  Places,  or  fo  many  of  them  as  you  can,  there  take  notice 
alfo  how  they  bear,  and  their  names  alfo,  with  the  diftance  from  the 
laft  place  where  you  obferved  them  before;  and  continuing  this  Me¬ 
thod,  you  may  accurately  defcribe  the  Roads  of  any  Country. 

For  Streets  or  Lanes  in  Cities  or  Towns. 

1.  In  the  Plotting  of  Streets,  there  muft  be  fomewhat  more  ex- 
adlnefs  ufed  then  can  poflibly  be  in  Roads  and  High-ways  :  for  Roads 
being  both  long  and  large,  cannot  be  plotted  by  any  other  then  a 
very  fmall  Scale,  fo  that  every  fmall  bout,  or  turning,  cannot  be 
taken  notice  of;  or  if  they  be,  they  cannot  be  exprefled  in  any  Plot : 
but  in  Streets  and  Lanes  every  fmall  bowing ,  though  it  make  not  an 
angle  of  above  3  or  4  degrees,  muft  be  taken  notice  of;  and  there¬ 
fore  the  Theodolite  or  Semicircle  is  more  apt  and  fitter  for  this  work 
then  the  Circumferentor.  Yet  in  this  you  need  not  with  your  In- 
ftrument  make  obfervation  of  thefe  fmall  Angles,  but  having  made 
obfervation  of  4  eminent  angles  and  the  principal  intermediat  ones, 
you  may  by  the  help  of  Rods  or  other  Bevels  for  that  purpofe  more 
accurately  find  the  quantity  of  thofe  Breaks  and  Angles,  and  thofe 
alfo  will  be  lefs  troublefome. 

2.  When  you  have  by  your  Inftrument  made  obfervation  of  fo 
many  grand  Angles  in  High-Jlreets ,  as  to  do  encompafs  divers  other 
fmall  Streets  or  Lanes,  you  muft  remember  to  take  fpecial  notice  of 
your  Station* Points ;  and  in  meafuring  with  your  Chain,  take  no¬ 
tice,  as  you  pafs  by  them,  of  all  manner  of  Breaks ,  Courts ,  Allies , 
Houfes  of  note,  and  other  publick  Remarks,  with  their  true  Perpen¬ 
dicular  diftance  from  your  Chain,  taking  both  fides  of  the  way  in 
every  Street  or  Lane  together. 

3.  Having  protra&ed  your  Four,  or  more  Grand  or  Cardinal' 
Angles,  firft,  lay  down  thefe  four  principal  Streets,  (and  here  you 
may  examine  by  your  Angles  whether  they  will  clofe  or  not,  by  the 
dne&ions  given  in  the  4  Book J  and  on  either  fide  of  the  way  make 
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Marks,  as  this  ®  or  the  like  Mark,  where  any  other  Crojs-ftreef  or 
Lane  enters,  as  alfo  all  Court s,  Allies ,  and  the  like. 

4.  Plot  your  feveral  By-lanes  with  the  feveral  Bows  and  Breaks 
in  them,  and  take  notice  of  the  Courts  and  Allies  that  are  in  them ; 
making  Marks  at  their  entrances,  as  you  did  of  thofe  By-lanes  in 
your  High-ftreets. 

ty.  With  Rods  or  a  Bevel,  take  the  Plot  of  all  Courts  and  Allies, 
and  eminent  Houfes ,  &c.  And  having  taken  all  thefe  in  a  Book, 
you  may  plot  and  transfer  them  into  your  Map ,  between  the  emi¬ 
nent  Streets  that  you  firft  took  your  Angles  in.  And  thus  having 
taken  one  Part  or  Quarter  of  a  Town  or  City ,  you  may  proceed  to 
another,  and  fo  one  after  another,  ’till  you  have  finifhed  what  you 
intend  to  have  a  Plot  of. 

This  is  the  beft  and  moft  accurate  way  that  I  can  prefcribe  for 
the  plotting  of  Cities  or  Towns ,  and  it  is  the  way  which  I  my  felf 
ufe  in  my  Survey  of  the  City  of  London ,  as  it  is  now  re-edified; 
wherein  I  take  notice  of  all  remarkable  things  therein.  For,  be- 
fides  the  High-ftreetsj  and  Streets  of  note*  I  take  notice  of,  and  Plot, 
all  By-ftreets  and  Lanes ,  all  Courts  and  Allies ,  all  Churches  and 
Churchyards ,  and  the  x  Temples ,  all  Inns  of  Court ,  ail  Colleges ,  the 
Guild  hall ,  and  all  eminent  Halls  of  Corporations ,  all  Market-places 
and  Market-houfes ,  &c.  This  task  is  now  under  my  hands,  and  I 
hope  with  God’s  afliftance  in  a  few  Months  to  compieat  it. 


CHAP.  X. 

How  to  inlarge  or  dimini flj  a  Ylot,  according  to 
any  aligned  proportion . 

IT  may  fo  fall  out,  that  when  you  have  taken  the  Plot  of  a  whole 
Mannor  upon  your  Plain  Table ,  in  divers  lheets  of  Paper,  or  ob- 
ferved  the  Angles,  and  afterwards  protra&ed  them,  it  may,  I  fay, 
fo  fall  out,  that  your  Plot  may  be  either  bigger  or  letter  than  is  de- 
fired.  Now  if  at  any  time  it  be  required  to  inlarge  or  diminifh  any 
Plot  according  to  any  proportion,  this  Chapter  will  accomplifh  your 
defire. 

The  Inftruments  for  the  performance  hereof  are  divers,  as  was 
intimated  in  the  1 2  Chapter  of  the  Second  Book.  Now  for  genera¬ 
lity  and  exa&nefs,  the  two  Indices  there  fpoken  of,  having  at  each 
end  thereof  a  Semicircle,  is  inferiour  to  none ;  but  the  Inftrument 
being  very  chargeable,  and  the  ufe  thereof  very  intricate  and  tedi¬ 
ous,  1  fhall  wholly  omit  to  fpeak  any  more  of  it. 

There  is  another  way  alfo  which  Matter  Rathborn  ufed,  which 
was  with  a  Ruler  by  him  invented  for  that  purpofe  ;  which  would 
indifferent  well  reduce  a  Plot  from  one  bignefs  to  another,  accor¬ 
ding  to  fome  particular  proportions.  The  making  of  this  Ruler  is 

fo 
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fa  well  known,  and  the  Ufia  thereof  fo  apparent,  that  I  (hall  not 
need  to  fay  any  thing  concerning  the  defeription  or  ufe  of  it :  I  only 
intimate  that  there  is  fuch  a  Ruler,  that  thofe  which  pleafe  may 
have  it  made.  ‘ 

Another  way  is  by  one  Line  divided  into  loo  or  iooo  equal  parts 
only,  which  by  the  help  of  Arithmetick  will  perform  this  work  very 
well:  But  this  (as bein^  very  tedious)  I  negled*. 

To  pafs  by  thefeand  divers  others  which  1  could  name,  I  fhall  fay 
fomethirtg  of  the  Parallelogram ,  which  for  generality,  exafrnefs,  and 
difpatch,  furpafleth  all  the  relt,  unto  which  (in  my  opinion)  there 
is  done  comparable.  Of  Parallelograms  there  are  divers  forts,  but  that 
which  I  fhall  itillance  in. confitteth  but  of  lour  Rulers  only;  the  ma¬ 
king  wherof  is  well  known  to  the  InftrumenMilaker,  and  the  man- 
tier  of  ufing  it  as  followeth. 

Take  the  Plot  which  you  would  reduce,  and  fatten  it  to  a  Table 
with  Mouth-glew ;  then  by  it,  upon  the  fame  Table,  fatten  your 
fair  Paper  or  Parchment,  upon  which  you  would  have  your  new  Plot : 
Then,  having  fitted  your  Parallelogram  according  to  the  proportion 
to  which  you  would  have  your  Plot  reduced,  fix  the  ParaR'iio°ram 
to  the  Table,  by  a  Point  for  that  purpofe*  Then  put  your  drawing 
Pen  into  fome  one  hole  on  one  of  the  lides  of  the  Parallelogram,  and 
upon  it  a  Plummet  of  Lead  or  Brafs,  to  keep  the  Pen  down  clofc  to 
the  Paper,  when  it  is  moved  thereupon.  And  here  Noie,  that  at 
any  time  when  the  Parallelogram  is  thus  fitted,  the  Point  that  ftick- 
eth  in  the  Table,  the  Pen  which  is  to  draw,  and  the  Tracer  which 
you  mutt  move  along  the  Lines  of  your  old  Plot,  will  lie  always  in 
a  right  Line:  But  this  by  the  way.  Your  Parallelogram  being  fixed 
to  the  Table,  and  the  Pen  in  its  true  place  fitted  to  draw,  take  the 
tracer  in  your  Right-hand,  and  with  it  lightly  go  over  all  the 
Lines  or  yout  old  Plot ;  fo  fhall  the  motion  thereof  occafioo  the 
Pen  to  draw  upon  your  clean  Paper  or  Parchment  the  true  and  ex- 
aft  Figure  of  your  former  Plot,  though  of  another  bignefs,  which  - 
will  be  in  proportion  to  the  greater  according  to  the  fituation  of  the 
tides  of  the  Fraratlelogram :  Which  will  better  appear  by  the  fight 
of  the  Inttrument,  then  words  can  poflibly  explain  it. 

Another  way  how  to  reduce  a  Plot  according  to  to  any  proportion 
afiigned,  fc  this.  Suppofe  you  would  have  a  Plot  diminifhed  in 
proportion  as  four  to  three.  Caufe  a  Scale  to  be  made  of  fuch  a 
length,  that  it  may  reach  from  the  center  or  the  middle  of  your  Plot 
fco  the  outermcfl  Angle  thereof,  which  let  be  divided  into  too, 
iooo,  or  loooo  parts,  according  to  the  length  thereof:  then  ht 
another  Purler  be  made,  which  fhall  be  in  proportion  thereto  as  4 
to  3,  which  Ruler  let  be  divided  into  the  fame  number  of  equil 
grafts  as  tire  other  Ruler  was.  Being  thus  provided  of  two  Ruhrs, 
lay  by  your  large  Plot  upon  a  Table,  faltning  it  at  the  Corners* 
With  Mouth-glew  ,•  and  underneath  it  lay  your  fair  Paper  or  Parch¬ 
ment  :  Then  number  all  the  Angles  in  the  Field  with  Arithmetical 
Figures,  beginning  with  the  outermoft  Angle,  calling  that  one, 
the  next  two,  the  third  uree,  and  (b  forth :  Then  as  you  move  the 
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Ruler  from  Angle  to  Angle,  take  notice  what  number  of  equal  parts 
is  cut  by  every  Angle,  and  note  them  down  in  Paper ;  then  take  off 
your  longer  Ruler,  and  lay  on  your  fhorter  in  the  place  thereof  fo 
moving  it  from  Angle  to  Angle,  and  pricking  holes  with  a  fmall 
Protradting  Pin  quite  thro’  the  old  Plot.  So  when  you  have  gone 
over  every  Angle,  you  may  upon  your  clean  Paper  or  Parchment 
draw  Lines  from  Point  to  Point,  ’till  you  have  gone  over  all  the  An¬ 
gles:  So  fhall  your  Plot  be  reduced  to  your  intended  bignefs. 

Again,  there  is  another  way  how  to  reduce  Plots  to  any  propor¬ 
tion,  and  that  is  this.  About  your  foul  Plot  draw  the  largefl  Square 
you  can,  fo  that  it  may  comprehend  your  whole  Plot,  and  divide 
that  Square  into  as  many  fmall  Squares  as  you  pleafe;  Then  make 
an  other  Square  in  proportion  to  the  Square  about  the  foul  Plot,  as 
to  which  you  would  have  it  reduced:  And  then  laying  your  foul 
Plot  and  the  fair  Squared  Paper  both  before  you,  fee  in  which  of  the 
fmall  Squares  of  the  foul  Plot  the  feveral  Angles  or  remarkable 
Points  fall,  and  in  the  correfpondent  Square  of  the  fair  Paper  make 
the  like  Angle  or  Point:  And  in  this  manner  proceed  till  you  have 
finifhed  your  Work:  This  is  a  good  way,  and  is  the  courfe  which 
Vunters  ufe  to  copy  any  large  Painting  into  a  fmaller  Pifture  or 
Print.  This  method  is  to  be  ufed  when  you  are  to  reduce  a  lefler 
Plot  to  a  greater :  But  to  reduce  a  greater  to  a  lefler,  which  is  moft 
ufuai,  you  may  then  lay  your  fair  Paper  under  or  over  your  foul 
Plot,  and  fix  the  Parallelogram  about  the  middle  of  the  Plot,  and  then 
tracing  over  the  latge  Plot,  you  fhall  have  it  reduced  upon  the  fair 
Paper,  either  over  or  underneath ;  efpecially  if  you  Jay  a  Black-lead 
Paper  over  your  fair  Paper. 


CHAP.  XL 

How  to  draw  a  perfect  draught  of  a  whole  Ma¬ 
nor  or  Lordihip,  and  to  furmjl  it  with  all 
neceffary  Ornaments ;  alfo  to  adorn  and  beautify 
the  fame  with  Colours ;  in  which  [as  in  a  Alap) 
the  Lord  of  the  Manor  may  at  any  time  fee  the 
fymmetry ,  fituation  and  content  of  all  or  any 
parcel  of  his  Land. 


F’g.  XlV.TTAving  protrafted  your  Plot  according  to  your  intend- 
11  ed  bignefs,  and  written  the  Content  of  each  Clofe 
about  the  middle  thereof,  you  may  about  the  bounds  o!  every  Field 
or  Inclolure,  with  a  fmall  Pencil,  and  fome  tranfparent  Colour, 
neat  y  go  ovei  your  Black  Lines ;  fo  (hall  you  have  a  tranfparent  Broke 
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or  margent  on  either  fide  of  your  Black  Line;  which  being  fliadow- 
ed  will  add  a  gre2t  luftre  and  beauty  to  your  Plot. 

Then  in  your  Wood-land  Grounds,  draw  divers  little  Trees  in 
the  moft  material  places,  and  fhadow  your  mountainous  and  un¬ 
even  Grounds  with  Hills  and  Valleys,  exprefling  all  kind  of  Bogs, 
Groves,  High-ways,  Rivers,  &c.  diftinguifhing  them  by  lively  Co¬ 
lures,  according  to  their  fimilitudes. 

Then  in  fome  convenient  place  of  the  Plot,  without  the  Inclo- 
fures,  draw  a  Circle,  and  therein  defcribe  the  31  Points  of  the 
Mariner’s  Compafs  according  to  the  fituation  of  the  Grounds,  with 
a  Flower-de-luce  at  the  North  part  thereof. 

Then  in  fome  convenient  place  of  your  Plot  make  a  Scale  e- 
qual  to  that  by  which  your  Plot  was  protra&ed,  with  a  pair  of 
Compares  upon  it. 

Laftly,  in  fome  other  convenient  place  towards  the  upper  part 
thereof,  draw  the  Coat  of  Arms  belonging  to  the  Lord  of  the  Ma¬ 
nor,  with  Mantle,  Helm,  Creft,  and  supporters  ;  or  in  a  Compart¬ 
ment:  But  be  fure  you  blazon  the  Coat  in  its  true  Colours. 

Thefe  things  being  well  performed,  your  Plot  will  be  a  neat 
Ornament  for  the  Lord  of  the  Manor  to  hang  in  his  Study,  or  0- 
ther  private  place ;  fo  that  at  pleafure  he  may  fee  his  Land  before 
him,  and  the  qnantity  of  all  or  every  parcel  thereof,  without  any 
farther  trouble. 

Alfo  in  your  Plot  muft  be  expreffed  the  Manor-houfe  according 
to  its  fymmetry  or  fituation,  with  all  other  Houf  s  of  note,  alfo 
all  Water-mils,  Wind-mils ,  and  whatfoever  elfe  is  neceflkry,  that 
may  be  put  into  your  Plot  without  confufion. 

For  farther  explanation  of  what  hath  been  delivered  in  this 
Chapter,  I  have  here  added  the  Figure  of  a  fmall  Manor ,  which 
will  be  fufficient  for  example  fake.  As  is  Fig.  XIV. 


GHAP.  XXII 

The  Names  of  fucb  Colours  as  are  neceffary  for  the 
Wajhing  of  Maps,  Charts,  or  Plots,  with  the 
manner  how  to  temper  and  ufe  the  fame  upon 
Velom,  Paper,  or  Parchment. 

IT  is  not  convenient  for  a  Surveyor ,  when  he  hath  drawn  the 
draught  of  a  Manor ,  and  reduced  it  to  his  intended  bignefs,  to 
repair  to  a  Painter  to  finiih  his  Woik,  the  thing  it  felf  being  very 
commendable,  and  eafy  to  be  attained :  And  befides,  a  Painter  is 
not  to  be  found  in  every  Country,  nor  is  every  P ainter  fnrniihed 
With  Colours  fitting  tor  fuch  a  purpofe,  they  for  the  moft  part  u- 
fing  more  grofs  and  ordinary  Colours.  Now*  for  the  benefit  of 


fuch  who  defire  to  exercife  themfelves  in  this  kind  of  pra&ice,  I 
have  added  thefe  neceffary  Directions  following* 


■i 


How  to  make  Gum- Water. 


Take  Gum  Arabick  what  quantity  you  pleafe,  of  the  whiteft  and 
cleared  you  can  get,  which  bruife  into  fmall  pieces,  and  tie  them 
up  loofeiy  in  a  fine  Linen  Rag :  Then  take  of  the  cleared:  Water 
you  can  get,  and  put  it  into  a  clean  Veffel,  as  a  Porringer,  (or  fuch 
like N  then  hang  your  Cloth  in  which  you  put  yOur  Gum  in  this  wa¬ 
ter,  letting  it  hang  till  all  the  Gum  be  djflolved :  Then  when  you 
put  your  Fingers  into  this  Water,  if  you  find  them  to  flick  together 
as  if  they  were  glewed,  your  Water  is  too  ftiff  of  the  Gum ,  which 
you  may  remedy  by  putting  thereto  more  fair  Water;  and  if  you 
find  it  to  weak,  you  may  add  more  Gum.  With  this  Water  moft 
Colours  are  to  be  tempered. 


How  to  make  All  um- Water. 


TAke  a  pound  of  Allum,  and  beat  it  to  powder :  Then  take  a 
Gallon  of  clean  Water,  and  fet  it  on  a  fire,  letting  it  boil  ’till 
all  the  Allum  be  melted  :  Then  take  it  off  the  fire,  and  when  it  is 
cold  you  may  put  it  into  a  Veffel,  and  keep  it  for  your  ufe.  With 
this  Water  if  you  wet  your  Paper  before  you  lay  on  your  Colours, 
it  will  keep  them  from  finking  into  the  Paper,  and  will  alfo  add  a 
luftre  and  beauty  to  the  Colours  laid  thereon. 

‘The  Names  of  facb  Colours  as  are  neceffary  for 
the  Wajlnng  of  Alaps,  Vlots,  or  Charts. 


REDS 

Vermilion 
Lake 
R.d  Lead 
Rofiet 
Brazed  / 

Tui  nfoil 
Indian  Cakes. 


YELLOWS 

Gumbooge 
Yellow  Berries 
Orpiment,  e. 

Arfnick 

Mafticot. 


B  LE  WS 

Bice 

Indigo 

Verditer 

Litmofe 

Logwood. 


GREENS 

Bice 

Sap  Greet! 
Vertdegriece 
Verdi  ture. 


BLACKS 


WHITES 


Lamp  black 
Printers  Black 
Ivory  ■>  Shavings 
Hartlhomy  burnt. 


White  Lead  in 
flakes. 


BROWNS 

Spanifh  Brown 
Umber 
Wood  Soot 
Rindes  of  green 
Wail-nuts. 


Being 
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Being  thus  provided  of  thefe  feveral  Coloures  here  named,  which 
you  may  have  in  divers  places  in  London ,  as  alfo  of  a  Grinding 
Bone  and  Muller,  which  any  Mafon  in  London  will  furnifh  you 
with,  alfo  divers  Pencils  of  feveral  fizes,  and  Gally-pots,  Gar-Glaf- 
fes,  or  Horfe-Mufcle-fhells,  to  put  your  Colours  in  when  they  are 
ground  and  tempered,  you  are  then  ready  at  any  time  to  make  ufe 
of  them.  And  now  will  I  (hew  you  how  all  the  fore-mentioned 
Colours  are  to  be  ground  and  tempered. 

,  $  *  * 

\  i  , 

Of  the  Ordering  of  Colours. 

Of  thefe  Colours  before  mentioned,  fome  are  to  be  Ground 
fome  Wafhed,  fome  only  Steeped  or  diflolved,  others  to  be  Boi¬ 
led,  and  fome  to  be  Burnt,  and  then  Ground. 

i.  How  any  Colour  is  to  be  Ground. 

Take  what  Quantity  of  any  Colour  you  pleafe,  that  is  to  be 
Ground,  and  lay  it  upon  your  Grinding- ft  one  being  clean,  as  alfo 
your  Muller ;  then  with  ycur  Muller  bruife  the  Colour,  if  it  be  lum- 
pifh,  and  when  it  is  reafonable  fmall  or  fine,  put  fome  fair  Water 
to  it,  and  with  your  Muller  grind  the  Colour  and  Water  together 
till  it  be  very  fine:  Then  with  a  Kjiife  or  piece  of  thin  Lantborn- 
Horny  bein  clean,  take  it  off  from  the  Stone,  and  put  it  into  a  Shell ; 
and  when  it  is  dry,  you  may  take  it  out  of  the  Shell ,  and  keep  it 
for  your  ufe. 

The  Colours  to  be  Ground  are. 

Vermilion  Lake  Indigo  Mafticot  White  Lead, 

In  grinding  of  your  Colours  put  not  too  much  Water  to  them 
upon  the  Stone,  for  they  ought  to  be  ground  Biff  like  w'eak  Pafte 
or  Pap.  9 


2.  How  Colours  are  to  be  Wafhed. 

Take  a  good  quantity  of  the  Colour  which  you  intend  to  Wafh, 
and  put  it  into  a  Bafon,  pouring  to  it  a  good  quantity  of  fair  Wa¬ 
ter,  and  flir  the  Colour  and  the  Water  often  together,  and  then  you 
will  fee  a  great  deal  of  filth  fwim  at  the  top  of  the  Water.  When 
the  Colour  is  fetled  to  the  bottom  of  the  Bafon,  pour  away  that 
Water  gently  into  another  Veflel  or  Bafon,  and  pour  more  fair  wa¬ 
ter  to  the  Colour,  then  itir  the  Colour  and  that  frefh  water  together ; 
and  when  the  Colour  is  fettled,  pour  away  that  fecond  water  to 
the  former,  and  fo  put  a  third  and  fourth  water,  Birring  it  often, 

4  •  it 
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’till  the  water  come  from  the  Colour  without  filth,  then  is  your  Co¬ 
lour  wafhed.  But  before  you  take  the  Colour  out  of  the  Vefiel,  lay 
it  with  your  hand  very  thin  about  the  Tides  of  the  Vefiel,  and  when 
it  is  dry,  fome  of  it  will  fall  to  the  bottom,  which  put  out  upon  a 
Sheet  of  Paper,  which  will  be  good  Colour ;  but  the  remainder, 
which  flicks  to  the  Tides  of  the  Bafon,  is  beft  of  all,  which  with  3 
Feather  ftrike  off  the  Tides  of  the  Vefiel,  for  it  will  be  finer  then 
any  Flower. 

The  Colours  to  be  Wafhed  are 

RoITet  Bice  Orpiment 

Red-Lead  Verditer  Spanifh  Brown. 

Thefe  or  other  Colours  thus  wafhed,  you  may  referve  in  white 
paper  free  from  Duft,  and  make  ufe  of  them  as  you  have  occafion 

3.  How  Colours  are  to  be  Steeped. 

This  is  only  to  put  the  Colour  into  fome  kind  of  Liquor  and  there 
to  difloive  it ;  fome  in  cold  Liquors,  others  upon  the  fire. 

The  Colours  to  be  Steeped  in  cold  Liquors  are 

\  *  '  .  I' 

Yellow  Berries  Sap  Green  Vertdegriece 

Gum  Buge  Litmofe  Indian  Cakes. 

The  Colours  to  be  Steeped  or  Boiled  are 

'  Brafil  Turnfoil 

Logwood  Wood  Soot 

Rinds  of  Wall-nuts. 

.  Thefe  Colours  when  fleeped  or  boiled  are  to  be  kept  clofe  in  GlaJ - 
Jes,  ’till  you  have  occafion  to  ufe  them. 

4..  Horr>  Colours  are  to  be  Burned. 

°  Some  ufe  only  to  put  a  lump  of  Colour  into  a  red-hot  place  of  the 
fire,  and  there  let  it  lie  ’till  it  be  throughly  burnt :  But  this  is  both 
waftful  and  flovenly.  The  befi  way  is  this  : 

Take  a  quantity  of  your  Colour,  and  put  it  into  a  clean  Crucible , 
putting  thereto  fome  fair  Water :  Then  cover  the  Crucible  with  Clay , 
and  fet  into  a  hot  place  of  the  fire,  letting  it  there  continue  ’till  the 
Crucible  be  red  hot:  Then  take  it  out,  and  when  it  is  cold  you  may 
take  out  the  Colour,  and  grind  it  as  is  before  taught. 

G  g  g  Tbs 
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yphe  Colours  to  be  Burnt  are 

Spanifh  Brown  Printers  Black  Ivory 

Umber  Lamp  black  Hartfhorn 

or  any  other  grofs  and  foul  Colour. 

Having  (hewed  you  the  way  how  to  Grind ,  Wajby  Steep,  Boil , 
and  Burn  your  Colours ,  I  will  (hew  you  now. 

How  to  Temper  your  Colours. 

Firjl ,  fuch  Colours  as  are  Ground  with  fair  Water,  take  a  fmall 
quantity  thereof,  and  put  it  into  a  Mufcle-fhell,  putting  thereto  fome 
Gum-water ,  and  the  Colour  in  a  (hort  time  will  be  mollified  :  Then 
with  your  Finger  (being  very  clean)  bruife  the  Colour  againft  the 
Shell ,  ’till  you  find  no  knots  undiffolved  :  Then  with  a  clean  Pehcil 
fbroak  down  the  Colour  towards  the  bottom  of  the  Shed,  and  it  is 
fit  for  ufe ;  but  if  it  be  too  thick,  add  more  Gum-water  to  it. 

Such  Colours  as  are  Walked,  you  mud  temper  in  a  Shell  with  Gum- 
water ,  in  the  fame  manner  as  you  did  thofe  that  were  GrouncL 

Such  Colours  as  are  Steeped,  the  Liquor  only  of  them  is  to  be 
ufed,  without  any  addition. 

Of  the  [everal  Simple  Colours ,  bow  to  order  them, 

without  any  Mixture . 

,  t 

i.  Of  Reds. 

Vermillion ,  being  Ground  and  tempered  with  Gum-water ,  makes, 
a  deep  Red  or  Scarlet  Colour. 

Lake ,  Ground  and  tempered  with  Gum-water ,  makes  a  deep  Fink 
or  Bloom  Colour. 

Red  Lead,  Wafhed,  is  a  brave  Orient  Colour,  between  a  Red  and 
an  Orange  Colour. 

■  Rojfet,  Wafhed,  and  tempered  with  Gum-water ,  differs  not  much 
in  Colour  from  Lake ,  but  it  will  foon  fade  and  grow  lighter  ; 
but  being  tempered  with  Brazeel-water ,  it  will  be  more  deep. 

Brazeel.  The  Shavings  or  Grindings  thereof,  being  boiled  in  Vi¬ 
negar  and  Small  Beer  (or  fair  Water)  in  an  earthen  Veflel,  with 
fome  Powder  of  Allum  put  therein  to  heighten  the  Colour, 
makes  an  excellent  Ptnk  or  light  Violet  Colour.  When  you 
ftrain  the  Liquor  from  the  dregs  of  the  Brazeel,  add  thereto 
fome  Gum  Arahick  to  bind  it. 

Turnfoii  It  is  made  of  Linnen  Rags  died,  which  being  put  in¬ 
to  a  Sawcer,  or  the  like,  with  fome  Vinegar ,  and  fee  upon  a 
Chafindifh  of  Coals,  the  Rags  fqueezed  into  the  Vinegar,  with 
■j  fome 
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fome  Gum  to  bind  it,  makes  a  good  Colour  to  lhadow  all  Tel- 
low  s  with. 

Indian  Cakes.  Ufe  them  as  you  do  Turnfoil ,  and  they  make  a  good 
Red  tranfparent  Colour :  Into  the  Liquor  put  fome  Gum  to 
bind  it. 

2.  Of  Yellows.  ■ 

Gumlooge,  Steeped  in  fair  Water  only,  makes  the  moft  excellent 
and  moft  tranfparent  Tellow  Colour ;  It  is  of  that  nature,  that 
it  wiil  admit  of  no  mixture. 

Tellow  Berries ,  Steeped  in  fair  Water,  and  a  little  powder  of  Allum 
added  thereto,  (or  fteeped  in  AUum-water )  makes  a  very  good 
and  tranfparent  Tellow. 

Orpiment ,  Wafhed,  and  tempered  with  Gum-water,  makes  an  Ori¬ 
ent  or  Gold  Colour .*  There  are  feveral  degrees  of  it,  fome  more 
Red ,  and  others  more  Tellow . 

J  t  .  y  ■ 

Mafticote ,  Ground,  and  tempered  with  Gum-water ,  makes  a  good, 
but  no  tranfparent  Tellow. 

3.  OfBlews. 

Bke,  Wafhed,  and  tempered  with  Gum-water ,  is  an  excellent 
Blew ,  but  not  tranfparent :  And  there  are  feveral  forts  of  it, 
fome  lighter ,  fome  fadder. 

Indigo ,  Ground,  and  tempered  with  Gum' water,  makes  a  deep 
Blew ,  and  is  fit  to  fhadow  all  other  Blows. 

Verditer,  Wafhed,  and  tempered  with  Gum-water,  is  a  good  Blew 9 
but  not  tranfparent. 

Litmofe,  Cut  it  in  fmall  dices,  and  jfteep  it  in  a  weak  Water  made 
of  Gum  Lack ,  for  the  fpace  of  a  day  or  more,  and  you  will 
have  a  tranfparent  Blew. 

Logwood ,  Boiled  in  all  refpe&s  as  Brazeel,  makes  an  excellent/7/*?//# 
or  Purple  Colour . 

4.  Of  Greens. 

Bice ,  Wafhed,  and  tempered  with  Gum  water,  makes  a  good,  but 
no  tranfparent  Green. 

Sap  Green ,  Steeped  in  fair  Water,  and  a  little  Powder  of  Allum 
added  thereto,  makes  a  good  Green  to  fhadow  or  damask  with- 
all.  -  ,  ■  ;  .  ;  ...  ,, 

Verditure ,  Wafhed,  and  tempered  with  Gum-water,  makes  a  Green 
not  tranfparent. 

Half  a  pound  of  French  Vertdegriece  boiled  with  a  quart  of  fair 
Water,  and  one  ounce  of  Red  Argol ,  gently  for  6  Hours,  make  a 
Green  Colour  inclined  to  Blew ,  and  very  tranfparenj:.  If  you  let  it 
fettle,  and  then  pour  of  the  clear  part  for  your  Ufe,  it  will  be  ftill 
better  if  it  ftand  continually  near  a  Fire,  or  as  oft  as  convenience 
permits,  in  the  Sun.  ,  5.  Of 
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5.  Of  Blacks. 

<• 

Lamp  Black  ~1 

printers  Black  f  Being  burnt,  ground,  and  tempered  with 

Ivory  IshavinesC  Gum-water,  are  all  good  Blacks. 

Hartfhorn  J1  °  j 


6.  Of  Whites. 

White  Lead,  Ground,  and  tempered  with  Gum-water ,  is  the  bsft 
White. 

7.  Of  Browns. 

/  •  •  •'  -  t  ?  ' 

Spanifh  Brown ,  Burnt,  ground,  and  tempered  with  Gum. water, 
makes  a  Reddijh  Brown,  or  Liver  Colour . 

Jmher,  Burnt,  ground,  and  tempered  with  Gum-water,  makes  a 
good  Haw  Colour,  and  is  good  to  lhadow  upon  Gold] 

Wood  Soot  O  Boiled  in  fair  Water,  and  drained,  and 

or  >  fome  Gum  Arabick  put  into  the  liquor. 

Kinds  of  green  Wall-nuts 3  to  bind  it,  either  of  them  makes  a  moft 
excellent  Colour  for  to  exprefs  High-ways,  Lanes,  &c. 

Of  Mixture  of  Colours. 

All  the  fore- mentioned  Colours  that  we  have  hitherto  treated  of 
are  fuch  as  are  (imply  of  themfeives,  without  any  mixture,  of  which 
infinite  may  be  compounded ;  nay,  almoft  what  you  will :  But 
for  our  purpofe  of  Colouring  Blots ,  thofe  are  more  preferable 
which  are  moft  tranfparent.  Of  which  Brazeel  and  Logwood i 
water,  Indian  Cakes,  Turnfoil,  Gumbooge ,  Bellow  Berries,  Litmofe 
Sap  Green,  Vertdegriece  diftilled,  Wood  Soot  and  Wall-nut  Husks ,  are 
the  principal ;  and  of  thefe  feveral  others  may  be  compounded/ 

For  Green. 

Vertdegriece-water  and  T ellow- Berry-water  make  a  tranfparent  Green 

either  fadder,  or  lighter,  according  to  the  quantity  that  you 
take  of  either.  1  1 

For  Blew. 

LttfffZT'  t0  Wh‘Ch  add  Tellow-Be,rJ-mter>  ar.d  you  have  a 


For 
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Ull  \  •  V/  '  - 

*'  ±  ;  ‘Ji:  ■, 

For  Orange  Colour. 

n.  7)  .  f  •  • !  »  i  i  ■  )  •  v.i  T).  •  I O;  *>A 

I  '  •  w'  if  *  -  • 

Brazeel-water  and  Tellow- Berry-water. 

Infinite  Colours  1  fay  may  be  made  of  thefe,  which  may  better 
be  found  out  by  piadtice  then  by  many  Words i  And  therefore  now 
I  will  fhew  you  whac  Colours  do  fhadow  one  another. 


1  'iV  VtO*.. 
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All  Light  Colours 
nature,  but  more  fad  ; 


Vermilion 
Verditer,  and  Bice 
Gumbooge,  and 
Yellow  Berries 
Red  Lead 
Mafticote 
Spanifh  Brown 
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are  Shadowed  with  Colours  of  their  fame 
for  which  take  thefe  brief  dire&ions. 

JUU  *  .  .  IT 


l 


Umber 

Roller,  and  Bra¬ 
zed,  &c. 
Vertdeg  iece 

r  . 

Wood  Soot,  and 
Wall-nuts. 


Is 

Shadowed 

with 


•-  ■  t  1 

rLake,  or  Spanifh  Brown 

Indigo 

Umber,  with  Red  Lead,  or 
Vermillion 

Lake,  or  Spanifh  Brown 
Red  Orpiment 

Burnt  Umber  with  Brazeel- 

water 

Umber  burnt 

Spanjfh  Brown,  mixed  with 
Brazeel-  water 
Indigo  and  Yellow-Berry- 

water  mixed . - 

Umber. 


Concer  ning  the  laying  on  of  your  Colours. 

For  the  layng  on  of  your  Colours,  you  mufl  provide  your  felf 
of  Pencils  ot  federal  fizes,  b:gher  and  lefTer:  And  if  you  will  be 
curious,  you  ought  to  have  a  great  and  a  fmall  to  each  refpedtive 
Colour ;  it  n  t,  you  muit  always  have  by  you  a  Difli  of  fair  Water, 
in  which  you  mull  1  will  or  cleanfe  your  Pencil ,  wiping  it  with  a 
clean  Linnen  Cloth,  before  you  put  it  into  another  Colour. 

For  your  Pencils ,  you  may  chufe,  in  your  buying,  thofe  that  are 
good  m  this  manner.  See  that  they  be  tulleft  next  to  the  Quill,  de¬ 
fending  or  leffening  into  a  fmall  room  and  fharp  Point,  which  you 
may  produce  by  putting  of  the  Hair  into  your  Mouth,  and  drawing 
it  through  your  Lips  once  or  twice,  then  may  you  fee  what  it  is, 
and  if  you  find  any  extravagant  Hairs,  finge  them  off  by  a  Can¬ 
dle’s  flame. 

Being  thus  provided  with  Colours  and  Pencils ,  if  you  would  lay 
any  Colour  about  the  edges  of  any  part  or  piece  of  Ground  in  a 
Plot,  as  fuppofe  you  would  inclofe  a  Field  in  a  Plot  with  Tellow y 

H  h  h  with 
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with  your  Pencil  take  of  Gumlooge  or  Tellow  Berries  a  very  fmall 
quantity,  and  on  the  infide  of  the  Black-lead  Line  draw  the  Co¬ 
lour  along  of  an  equal  breadth  (as  near  as  you  can)  from  the  Line, 
broader  or  narrower,  according  as  your  Field  is  in  bignefs,  (not 
dawbing  your  Field  all  over  with  your  Colour,  as  I  have  feen  fome 
(otherwise  good  things)  by  this  plaftering  way  fas  I  may  call  it) 
moft  notorioufly  abuled.)  Then  having  gone  round  your  Field  in 
this  manner  with  your  Colour,  wet  your  Pencil  in  your  Mouth,  or 
have  a  fmall  quantity  of  Water  b)  you  to  dip  it  in,  and  ftrike 
along  the  infide  of  the  coloured  Lin$?  bnngif^  it  more  down  to, 
wards  the  Center  of  the  Field :  And  this  win  lweeten  your  Co  ours 
and  make  it  fhew  as  if  it  loft  it  fejf  by  decrees,  to  the  very 
colour  of  your  Paper  or  parchmerjt.  And  this  courfe  is  to  be  taken 
not  only  for  Tellows ,  blit  for  all  other  Colours.  Then  laftiy,  with 
a  Pen  (  if  you  cannot  handle  a  fmall  Pencil  handfomly  and  evenly  ) 
take  fome  of  that  Colour  whi^h  fhadoweth  that  Colour  you  co¬ 
lour’d  your  Field  with,  and  go  over  your  Black-lead  Line  only,  fp 
fhall  your  Field  be  finifh’d. 

And  in  this  manner  may  you  do  a  hundred  fields  in  one  Plot, 
of  divers  Colours:  Only  obferve  this,  that,  as  near  as  you  can,  yo|i 
colour  not  two  Fields  adjoyniqg  one  to  the  other  both  of  the  fame 
Colour,  but  of  different :  And  therefore  it  will  be  convenient  to 
underftand  what  Colours  do  fet  one  another  off  beft,  and  a$ 
near  as  you  can  to  lay  Clofes  adjoyning  to  one  another,  of  twp 
fuch  Colours,  that  one  Shadow  may  ferve  both.  And  tfms  I  con* 
elude  this  Chapter  ^nd  this  Matter. 


CHAP.  XIII. 

Of  Water  Levelling ,  Draining,  &C. 

I.  How  to  find  whether  Water  may  be  conveyed 
from  a  Spring-bead  to  any  appointed  Place. 

THere  is  an  Inftrument  call’d  a  Water-Level ,  for  the  Perfor¬ 
mance  hereof,  the  making  whereof  is  fufficiently  known  to 
moft  that  do  make  Mathematical  Inftruments :  They  are  ufually 
made  about  5  or  6  Foot  long,  having  a  Trough  cover’d  over,  or  a 
Copper  Pipe  to  hold  the  Water,  and  two  Cups,  at  each  End  one, 
into  which  the  Water  muft  iffue  to  fet  the  Level  truly.  Befides 
this  Trough,  there  ought  alfo  to  be  two  Sights,  and  another  Level 
for  a  Plummet,  a  Staff'  to  ffand  always  of  an  equal  Height,  and  two 
Station  ftaves  with  moveable  Veins  upon  them,  to  move  up  and 
down,  as  fhall  be  directed  by  him  that  rtandeth  at  the  Water-Level. 
In  this  Form,  or  fomewhat  like  this,  are  Water-Levels  ufually  made. 
But  I  have  lately  feen  and  ufed  a  Water-level,  contriv’d  by  Mr.  Ri 
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Shotgrfve,  not  above  18  Inches  long,  where  the  Water  (  or  fome 
Spirit  to  prevent  Freezing  )  is  incloled,  with  a  Tube  or  Telefcope 
underneath  the  Cafe  that  holds  the  Trunk,  with  a  Spring  and 
{Screws  to  bring  the  Water  to  its  true  Pofition.  But  to  fay  no 
fnore  concerning  the  Infirument  and  the  feveral  forts  of  them,  I 
will  now  proceed  to  lhew  the  Ufe  thereof. 

Water-Levels  now  a  days  ^re  generally  made  with  Spirits  enclosed 
either  in  a  Glafs  Tube  or  a  circular  flat  Box,  covet’d  with  a  Glafs 
Cover  ground  Concave,  fix’d  to  a  Telefcope  with  Horizontal  Hairs, 
in  fucji  manner,  that  if  the  Rubble  be  brought  to  the  Mark  of  the 
Glafs,  the  Hairs  are  Horizontal. 


Now  if  it  were  requir’d  to  know  whether  Water  niay  be  con¬ 
veyed  in  Pipes  or  Trenches  from  a  Spring-head  to  any  determinate 
place,  obferve  the  following  Dire&ions. 

Place  your  Water-level  at  fome  convenient  Difiance  from  the 
Spring  head,  in  a  right  Line  towards  the  Place  to  which  the  Wa¬ 
ter  is  to  be  convey’d  5  as  at  30,40,60,  or  100  Yards  difiance  from 
the  Spring- head.  Then  have  in  a  readinefs  your  two  Station- 
Haves  divided  into  Feet,  Inches,  and  parts  of  Inches  from  the  Bot¬ 
tom  upwards :  Being  thus  provided,  caufe  ope  (  whom  you  may 
-  call  youv  firft  Affiftmt )  to  fet  up  one  of  the  faid  Staves  at  the  Spring¬ 
head,  and  require  another  (which  you  may  call  your  fecond  A/jiftanf) 
to  ere&  the  other  Staff  beyond  your  Ipfirument,  at  30,40,  69,  or 
100  Yards  forward,  towards  the  place  to  which  the  Water  fhould 
be  convey’d.  Thefe  Station-Haves  being  erefted  perpendicular,  and 
your  Water-level  about  the  Mid-way  precifely  horizontal,  go  to 
the  End  of  the  Level,  and  looking  through  the  Sights,  caufe  your 
firft  Ajfftant  to  move  a.  Leaf  of  Paper  up  and  down  your  Station- 
ftaff,  ’till  through  the  Sights  you  fee  the  very  Edge  thereof ;  and 
then,  by  fome  known  Sign  or  Sound,  intimate  to  him  that  the  Paper 
js  then  in  its  true  Pofition :  Then  let  this  firft  Affiftant  note  againft 
what  number  of  Feet,  Inches,  and  parts  of  an  Inch  the  Edge  of  the  Pa¬ 
per  refleth,  which  he  muft  note  down  in  a  Paper.  Then  your  Water- 
level  remaining  immoveable,  go  to  the  other  End  thereof,  and  looking 
through  the  Sights  towards  your  ocher  Station-Half,  caufe  your  fe¬ 
cond  Aftiftant  to  move  a  Leaf  of  Paper  along  the  Staff,  ’till  you  fee 
the  very  Edge  thereof  through  the  Sighes ;  and  then  (  by  foqae 
known  Sight  or  Sound  )  caufe  fi/pa  to  t^fte  notice  wfiat  number  of 
Feet,  Inches,  and  parts  of  an  Inch  are  cut  by  the  faid  Paper,  which 
will  him  alfo  to  keep  in  Mind,  or  note  in  a  Paper,  as  your  firft  Aft 
ftftant  did. 

This  done,  require  your  firft  AfliftAntto  bring  his  §tation-fiaff  from 
the  Spring-head,  and  caufe  your  jecond  Affiftmt  to  tak^  that  Staff, 
and  carry  it  forwards  towards  the  Place  to  which  the  Water  is  to  be 
convey’d,  30,  40,  60,  or  too  Yards,  and  there  to  erect  it  perpendi¬ 
cular  as  before,  letting  your  firft  A/fiftant  Hand  at  that  Staff  where 
your  fecond  Affiftant  before  Hood  :  T^en  in  the  Mid-way  between 
your  two  AfliHants,  place  your  Water*  level  exactly  horizontal,  and 
looking  through  the  Sights  thereof,  caufe  your  firft  Aftiftmt  to  move 
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a  Paper  up  and  down, :  and  when  you  give  them  a  Sign,  to  note 
what  number  of  Fe£t,'  Inches,  and  part3  of  an  inch  are  cut  by  the 
Paper,  and  note  them  down.  -  Then  going  to  the  other  End  of  your 
Water-level,  look  through  the  Sights,  and  caufe  your  fecond  Affiftant 
to  move  a  Paper  along  the  Staff,  and  note  the  Feet,  Inches,  and 
parts  of  an  Inch  as  before. 

Then  caufe  your  firft  Affiftant  to  bring  away  his  Station-ffaff,  30 d 
caufe  vour  fecond  Affiftant  to  take  it  and  carry  it  30,  40,  60,  or  ioo 
Yards  forwarder,  towards  the  Place  to  which  the  Water  is  to  be 
convey’d:  And  leaving  your  firft  Affiftant  at  the  Place  where  your 
fecond  Affiftant  laft  flood,  place  your  Water-level  agon  in  the’Mid- 
way  between  your  two  Afliftants,*  and  looking  fhiough  the  Sights 
as  before,  caufe  each  of  them  to  move  a  Leaf  of  Paper  up  and  down 
their  Station-ftaves ;  and  note  down  in  their  fev^ral  Papers  the 
number  of  Feet,  inches,  and  parts  of  an  Inch  cut,  when  you  look’d 
through  the  Sights  of  your  Water-level.  J  •  'V 

In  this  manner  you  muft  go  along  from  the  Spring  head,  to  the 
Place  unto  which  you  would  have  the  Water  convey’d  ,*  and  if 
there  be  never  fomany  feveral  Stations,  you  muft,  in  all  of  them 
obfervethis  manner  of  Work  precifely :  So  by  comparing  the  Notes 
of  your  two  Affiftants  together,  you  may  eafily  know  whether  the 
Water  may  be  convey’d  from  the  Spring  head  to  the  defil’d  Place  or 
not,  though  there  be  many  Hills  between. 

^  Here  note,  that  in  your  Patlage  between  the  Spring-head  and 
the  appointed  Place,  from  Station  to  Station,  you  muft  obferve 
this  Order,  other  wife  great  Error  will  enlue,  viz,  that  your 
firft  Affiftant  muft  at  every  Station  Hand  between  the  Spring¬ 
head  and  your  Water-level,  and  your  fecond  Affiftant  muft  al¬ 
ways  ftand  between  your  Water-level  and  the  Place  to  which 
the  Water  is  to  be  convey’d  :  Thus  by  obferving  this  Order  in 
your  Work,  you  {hall  have  no  Confufion,  neither  lhali  one  of 
your  Afliftants  take  more  Pains  than  the  other. 

Having  thus  orderly  proceeded  from  the  Spring  head  to  the  Place 
appointed,  call  both  your  Afliftants  together,  and  caufe  them  rogive 
in  their  Notes  of  the  Oblervations  at  each  Station,  and  add  them  to¬ 
gether  feverally  :  Then  if  the  Note  of  the  fecond  Affiftant  exceed  (or 
be  greater  than  )  the  Note  of  the  firft  Affiftant,  take  the  leffer  out 
©t  the  greater,  and  the  .Remainder  will  Ihew  you  how  much  the 
appointed  Place  to  which  the  Water  is  to  be  brought  is  lower  than 
the  Spring-head. 


The  firft  AJfiftani* s 

Note. 

Station 

Feet  |  Inch 

Farts. 

I 

1 5 

3 

|  I 

2 

'J 

2.  1 

I 

2  1 

1 

4 

3 

1 

6 

0 

Sum 

18 

10 

3 

+ 

The  fecond  AffiflavF sNote 

station 

|  Feet 

|  Inch  f  Farts. 

I 

3 

1  2 

3 

4 

2  1 

14 

O 

3 

3 

I  I 

0 

[Sum 

2  I 

2 

0 

By 
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Py  this  Table  you  may  perceive  that  the  Notes  of  the  firft  AJfiftafl^ 
colle&ed  at  his  feveral  Stations,  being  added  together,  amount  to 
18  Feet,  10  Inches,  and  Lof  an  Inch;  and  the  Notes  of  your  fe~ 
cond  Aftifiant  at  his  feveral  Stations,  being  added  together,  a- 
mount  to  Feet  and  two  Inches  :  So  the  number  of  the  firft  Affi - 
ftant's  Obfervations  being  taken  from  the  number  of  the  fecond, 
there  will  remain  2  Feet,  3  Inches,  and  L  of  an  Inch  ;  and  fo  much 
is  the  Place  to  which  the  Water  is  to  be  brought,  lower  than  the 
Spring-head,  according  to  the  ftraight  Water-level,  and  therefore  the 
Water  may  eafily  be  convey’d.  4  If  the  Surveyor  fufpefrs  his  Level, 
4  he  may  try  it  thus,*  on  Ground  not  above  4  or  5  Feet  out  of  the  Le- 
‘vel,  at  any  Diftance  from  one  another;  fuppofe  10  Chains  fet  upon 
4  two  Staves  ;  and  in  the  Middle  of  that  Diftance  fet  up  your  Level, 
4  then  direct  your  Level  to  the  Firft,  and  make  your  Afliftant  move 
4  the  Mark  upwards  and  downwards  ’till  the  Hair  cut  it  at  A  ;  do 
4  the  like  to  your  other  Afliftant’s  Mark  (  fee  Fig.  3 y.)  ’till  the  Hair 
‘have  cut  it  at  B. 

4  Laflly,  Move  your  Level  to  A,  and  if  it  cut  B,  the  Hairs  are  truly 
4adjuftecW;  but  if  not,  level  your  Telefcope,  and  let  your  Afliftant 
4  at  B  mark  the  Divifion  on  the  Staff,  and  then  move  the  Signal  ’till 
4  the  Hairs  cut  it,  and  as  much  higher  or  lower  than  it  was  before, 

4  fo  much  is  the  Error  of  the  Level  in  io  Chain’s  Length;  and  fo 
4  much  muft  be  accordingly  allow’d  proportionally  in  all  Diftances; 

4  andthefe  Diftances  muft  be  meafured  from  every  Station  of  the  Level 
4  to  every  Staff. 

4  And  tho’ the  Hairs  of  the  Level  be  not  truly  adjufted,  yet  if  it 
4  be  placed  exa&ly  in  the  Middle  of  the  Station- ftaves,  the  Errors 
f  mutually  deftroy  each  other 

Figure  XV. 

Having  exprefled,  as  plainly  as  I  can  in  Words,  the  Manner  of 
conveying  of  Water  from  a  Spring  head  to  any  appointed  Place,  it 
will  not  be  amifs  toinfert  a  Figure,  by  the  Sight  whereof  you  may 
plainly  perceive  how  it  is  effe&ed  :  In  which  Figure  note,  that  A  re- 
prefentsthe  Inftrument  or  Water-level,  and  B  the  Station-ftaves ;  C 
the  Spring-head,  and  D  the  Place  to  which  the  Water  is  to  be 
conveyed. 

Here  note,  that  when  you  have  call’d  your  two  Afliftants  to¬ 
gether,  and  examin’d  their  feveral  Notes,  and  added  them  to¬ 
gether,  if  then  you  (hall  And  the  Sum  of  your  firft  Affiftmt's 
Note  to  be  greater  than  the  Sum  of  your  fecond  AJfiftant’s 
Note,  that  then  it  is  impoflible  to  bring  the  Water  from  that 
Spring-head  to  the  intended  Place:  But  if  the  Sums  of  the 
Notes  of  your  two  Afliftants  do  exactly  agree,  there  is  then  a 
Poflibility  of  effe&ing  ir,  if  the  Diftance  be  but  fhort,  though 
with  more  Charge  and  Difficulty. 


When 


f 
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« When  Water-Levels  are  made  with  Telefcopes  of  four  or  five  Foot 

<  i0n<T  then  great  Diftances  may  be  feen  very  diftir,a  ;  and  in  fuch 
‘  Cafe’s  Allowances  may  be  made  for  the  Curvature  of  the  Earth. 

<  Which  muft  be  as  in  the  following  Table. 


g  5*> 

a* r- 

cr  £? 

»  2 
3  a 
V)  w 

,  •  „ 

rt  (i  3 

<0  n 

5 

<Si 

,031 

10 

?X14 

*5 

20 

,496 

,77i 

3° 

1, 1 16 

35 

1, 5*19 

40 

1,984 

45 

a,5ii 

50 

3,088 

S5 

3)75i 

60 

4,464 

65 

5^39 

70 

6,076 

75 

6,948 

So 

7,936 

85 

8,959 

90 

10,044 

*.  95 

11,191 

100 

12,400 

4  Or  by  the  Pen  thus ;  multiply  the  Square 
4  of  the  Chains  by  124,  and  divide  thePro- 
4  du£t  by  100000. 

4  So,  if  it  be  requir’d  to  know  what  Al- 
4  lowance  muft  be  made  when  the  Level  is 
4  40  Chains  diftant  from  the  Station-ftaves ; 
4  work  thus, 

40 

40 


I  boo 
124 

_ _ _  + 

6400 

32OO 

ibOO 


I OOOOO)  1 984OO  (  I', 984 

i  j  V  J  G  '  4 

4  That  is  almoft  two  Inches.  And  in  like 
4  manner,  if  the  Station  Staff  were  diftant  from 
4  the  Level  80  Chains,  or  one  Mile,  the  Allow- 
4  ance  is  7  Inches  iL.  I  ^ 


4  And  by  thefe  Allowances  muft  each  Obfervation  be  leflen’d  in  the 
4  Accounts  of  both  your  Afliftants.  Thefe  Re&ifkations  give  us  the 
4  true  Level ;  but  for  the  Current  of  the  Water,  another  Allowance 
1  muftbe  made,  according  and  proportional  to  the  Velocity  requir’d 
4  in  that  Current. 

4  Lafily ,  Obferve,  that  of  thefe  three  Allowances,  that  lor  the  Er- 
4  ror  of  the  Level  which  is  the  firft,  is  always  proportional  to  the  Sum 
.  4  of  the  Diftances  ;  and  the  fecond,  which  is  for  the  Curvature  of 
4  the  Earth,  is  as  the  Sum  of  the  Squares  of  the  feveral  Diftances  ; 
‘and  the  laft,  which  is  for  the  Current  is  like  the  firft,  and  is  as  the 
4  Sum  of  the  Diftances  themfelves. 


^  Note  x.  That  the  moft  approved  Authors  concerning  this  Par¬ 
ticular,  do  aver,  that  at  every  Mile’s  End,  there  ought  to  be 
allow’d  44'  Inches  more  than  the  ftraight  Level  for  the  Cur¬ 
rent  of  the  Water. 

^  Note  3.  If  there  be  any  Hill  lying  in  the  Way  between  the 
Spring-head  and  the  Place  to  Which  the  Water  is  to  be  convey¬ 
ed,  you  muft  then  cut  a  Trench  by  the  Side  of  the  Hill,  in 

wnicn 
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which  you  muft  lay  your  Pipes  equal  with  the  ffraight  Water- 
level,  with  the  former  Allowance.  And  if  in  this  Cafe  there  be 
a  Valley,  you  rriu ft  then  make  a  Trunk  of  ftrong  Wood,  well 
under- propp’d  with  ftrong  Pieces  of  Timber,  and  well  pitch’d 
or  leaded,  as  is  donejn  divers  flaces  between  Ware  and 
London. 

f  Note  4,  That  in  conveying  of  Water  to  an  appointed  Place 
it  is  not  convenient  to  bring  it  from  the  Spring  head  by  the 
neared  Diftance,  or  in  a  ftraighc  Line,  but  by  a  crooked  or 
winding  Way  ;  and  you  ought  alfo  to  lay  the  Pipes  one  up 
and  another  down  :  But  this  is  to  be  obferv’d  but  in  fome 
Cafes  only,  where  the  Water  will  have  too  violent  a  Current, 

II.  Hotv  to  take  the  'Level,  vohereby  to  convey 
Water  from  fome  ?ond  or  Level-Water . 

IT  may  fometimes  fo  fall  out,  that  you  are  requir’d  to  find  whe¬ 
ther  Water  may  be  convey’d  from  fome  Pool  or  Level-Water  ■ 
To  effed  which,  take  two  Boards  of  about  two  Foot  over,  or  there-' 
abouts,  of  what  Form  or  Shape,  is  not  material,  the  larger  the 
better  ;  about  the  Midft  of  each  of  whicli  Boards  bore  a  Hole  in¬ 
to  the  which  put  the  Ends  of  two  Sticks,  fetting  them  up  in  thofe 
Holes  perpendiculary  :  The  Sticks  muft  be  exadly  of  one  Length 
and  have  at  the  Tops  of  each  of  them  Marks  of  white  Paper  or  the’ 
like  ;  and  the  Sticks  muft  be  of  fuch  Length,  that  when  the  two 
Boards,  with'  the  Sticks  in  them,  are  floating  upon  the  Water,  the 
Marks  of  Paper  at  the  Tops  of  them  may  be  (sen  at  a  competent  Di- 
ftance  from  the  Pond,  Ihe  two  .Sticks  oeing  thus  feated  in  the 
Water,  and  in  a  ligut  Line  ^as  near  as  you  can  guefs)  towards  the 
Place  to  which  the  Water  is  to  be  convey’d  ;  then,  at  as  meat  a 
Diftance  as  you  can  conveniently,  ered  a  third  Stick  upon  the  Land 
fetting  a  Mark  thereupon  in  an  exad  Level  with  the  two  former 
which  are  m  the  Water;  removing  the  Marks  that  are  either 'upon 
thofe  in  the  Water,  or  that  upon  the  Land,  which  you  l*ft  eroded, 
higher  or  lower  (as  Occafion  offers  it felf, )  ’rill  you  have  brought 
them  all  three  to  a  right  Level:  Then  taking  exad  Notice  how 
high  t,ic  Marks  aie  above  1  he  top  or  Surface  of  the  Water,  go  on 
with  a  four  th,  a  fifth,  a  fixth,  cre  Staff,  fo  long  as  you  go  in  a 
right  Line;  for  having  plac’d  two  Marks  in  an  exact  Level,  it  is 
eafy  to  find  as  many  more  as  you  pleafe :  And  when  you  are  to 
alter  your  Couife,  that  is,  you  are  to  vary  irorn  a  ftraighc  Line, 
you  may  then  make  ufe  of  your  Iuftrument,  and  proceed  to  all  re- 
lpects,  as  is  before  diredeJ  :  And  according  as  you  find  the  Ground 
at  the  Place  to  which  the  Water  is  to  be  convey’d,  either  higher 
or  lower  than  at  the  Pond,  you  may  determine  the  Poffibility  or 
Impouibility  of  its  being  convey’d  thither. 


r  is 
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III.  How  ( without  a  Level,  or  Level-water) 
to  try  whether  Water  may  he  convey’d  from  a 
Spring  or  Head  to  a  designed  Place,  though 
at  a  confiderahle  Di fiance. 

AT  the  Spring-head  begin  to  make  a  little  Trench,  about  three 
or  four  Pole  long,  towards  the  Place  which  the  Water  is  to 
be  convey’d  ;  whether  this  Trench  be  ftraight  or  crooked  is  not 
material  in  this  Cafe.  Then  let  fo  much  Water  run  as  will  only 
fill  this  Trench,  letting  none  run  over  at  either  End  of  the  Trench  ; 
but  when  either  End  is  full  up  to  the  Brink,  then  flop  the  Courfe 
of  the  Water.  Now,  if  you  find  the  Trench  dry,  or  fhallowerof 
Water  at  that  End  which  is  next  the  Head,  than  at  that  Enel  far- 
thefl  from  the  Head,  it  declares  the  Ground  to  be  falling.  Then 
do  the  like  for  three  or  four  Pole  farther,  ftill  making  the  Wa¬ 
ter  to  follow  you.  And  having  filled  the  Trench,  fo  that  the  Wa¬ 
ter  may  Hand  level  at  both  Ends  thereof,  then  at  both  Ends  ereft 
two  Staves  of  about  four  Foot  long,  at  each  End  of  the  Trench, 
being  both  of  equal  height  from  the  Surface  of  the  Water.  This 
done,  go  on  in  the  fame  Line  about  ten  or  twelve  Pole  farther, 
where  fet  up  a  third  Mark,  fo  that  you  {landing  behind  it,  and  looking 
to  the  middlemoft  Mark,  you  fee  all  the  Tops,  or  all  the  Bottoms, 
according  to  which  you  meafur’d  your  equal  heights,  may  all  a- 
gree.  And  then,  if  that  Hick  which  is  below  the  Mark  be  longer 
than  tfie  other  two,  it  {hews  a  Defcent;  but  if  it  be  Ihorter,  it 
{hews  the  Ground  is  higher ;  But  if  any  rifing  Place  of  Ground  be 
in  the  way,  you  may  eafily  find  the  height  of  its  rife  by  fettingup 
a  Stick,  and  meafuring  it,  as  before  is  Ihew’d. 


IV.  To  know  how  high  you  may  fet  your  Cock  in 
your  Houfe ,  when  Water  is  convey'd  thither. 

WHen  you  have  brought  the  Water  from  any  Head  or  Spring 
to  your  Houfe,  and  would  know  how  high  you  may  place 
your  Cock,  begin  at  the  Conduit-head,  and  dig  a  Trench  near  a 
Foot  deep ;  but  as  you  go  farther  off,  let  it  be  ftiil  fhallower,  for  y 
or6  Pole  in  length,  more  or  lefs  according  to  the  fall  of  the  Ground, 
fo  that  the  Water  may  but  juft  follow  you;  and  when  it  begins  to 
run  over,  there  flop  it,  and  begin  a  new  depth  as  before:  But  be 
fure,  let  the  Fall  of  the  Water  be  down-right,  like  the  Steps  of  a 
Pair  of  Stairs  :  And  in  this  manner  go  on,  ’till  you  come  to  the 
Place  to  which  you  intended  to  bring  it.  Having  thus  done,  add 
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the  Fall  at  the  Conduit,  and  the  Depth  of  your  great  Works,  for 
gether :  And  fo  high  in  your  Houfe  above  the  Level  JTime  brought 
may  you  fet  your  Cock.  nrs,  the  fa- 

he  faith 

- _ — - - - - - — me 

V.  Concerning  the  Cleanfing  of  Water ; 

IF  the  Water  which  comes  to  your  Houfe  be  noifome,  you  may 
thus  purify  it.  Make  a  Trench  from  your  Houfe  about  three 
or  four  Perches  long  or  more,  (  for  the  longer  it  is  the  better, )  and 
a  Foot  and  half  deep  :  Fill  this  Trench  a  Foot  thick  from  the  Bot¬ 
tom  with  Hurlock  or  Clunch  cut  in  Pieces  ( as  fit  for  the  Lime- 
Kiln:)  Then  fill  it  one  Handful  higher  with  Pebble-ftones ;  then 
fill  it  up  with  Gravel  or  Earth ;  the  Water  running  through  it  will 
be  fo  purified,  that  it  will  be  fit  for  Brewing,  for  the  Pot,  Wafh- 
ing,  or  any  thing  elfe. 

This  alfo  greatly  mendeth  Well  or  Pump-water :  For  the  Well 
being  cleanfed  from  Mud,  and  Clunch  put  therein  almoft  as  high 
as  the  Water  rifeth,  it  will  mightily  mend  the  Water. 


VI.  Concerning  Flowing  of  Grounds. 

TO  defcribe  the  manner  of  making  of  Mills,  to  go  either  with 
the  Wind ,  Water ,  or  other  Force,  or  S  luces,  or  other  Engines 
for  the  mounting  of  Water,  is  not  my  Defign  in  this  Place;  but  to 
deliver  fuch  plain  Rules  and  Dire&ions  to  any  Gentlemen  or  others, 
who  occupy  or  poflefs  Grounds ;  how,  when  Occafion  requires, 
they  may  flow  them;  it  being  of  goodUfe  in  a  dry  Seafon:  For  by 
this  Means  fome  one  Man  by  flowing  of  his  Ground,  having  a 
River  adjoyning,  hath  made  his  Ground  yield  him  y  /.  an  Acre, 
whereas  his  Neighbour  hath  fcarce  made  20  Shillings  an  Acre  of  his, 
although,  at  other  Seafons,  the  one  Man  hath  made  his  worth  as 
much  an  Acre  as  the  other,  the  Grounds  being  naturally  of  an  e- 

qual  Goodnefs.  ,  ,  .  ,  „ 

Having  by  Drains  and  Dams  brought  the  Water  to  the  highelt 

Part  of  that  Ground  which  you  would  flow,  you  muft  cut  a  little 
Trench  as  level  as  you  can  guefs  (having  no  Infirument )  by  your 
Eye,  which  Trench  let  be  about  nine  Inches  broad,  and  fevenor 
ei^ht  deep,  and  about  fifteen  or  fixteen  Foot  in  length  at  the  firll, 
laying  the  Turfs  which  you  cut  out  ciofe  to  the  Trench,  on  the 
lower  fide  thereof,  with  the  Grafs- fide  downwards.  This  done,  let 
the  Water  into  this  Trench,  allowing  it  to  run  over  a  little  at  the 
lower  End  thereof:  And  thus  may  you  flop  the  Water  with  a  Turf 
and  caufe  the  Water  to  run  over  in  any  Part  of  the  Trench. 


Kk  k 


Now 
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Now,  in  the  making  of  this  Trench,  if  you  find  that  the  Water 
will  not  follow  you,  you  muft  with  a  Spade,  made  crooked  at  the 
End,  fink  it  deeper,  and  caft  out  the  Earth,  and  in  your  goinp-  0n 
go  deeper  and  deeper,  as  you  lhall  find  Occafion,  yet  not  deeper 
than  that  the  Water  may  juft- follow  you;  thus  proceeding  ’till  you 
come  to  the  farther  fide  of  the  Ground.  And  in  your  Paflage  ac¬ 
cording  as  you  find  the  Grourid  to  fall,  you  may  make  crofs 
Trenches,  of  about  four  or  five  Pole  one  from  the  other,  the  fame 
Way  as  formerly  is  faid,  ’till  you  have  made  Drains  enough. 

In  cafe  you  are  to  carry  your  Water  over  fome  Ditch,  Brook  or 
Valley,  you  muft  then  make  a  Boat  of  Boards  nailed  toother 
making  a  Trough  thereof,  through  which  the  Water  may  run.  ’ 


VII.  Of  Draining  of  Gro tends. 


THis  is  more  eafy  and  with  lefs  Charges  performed  then  Float¬ 
ings  and  is  altogether  as  neceiTary,  and  as  advantageous  as 
Floating  is,  and  that  not  only  in  Arable,  but  in  Meadows  which  lie 
low,  in  Woods,  Bills  and  Boggs  upon  Hills. 

The  Inftruments  neceflary  for  this  purpofe  are,  a  Plow ,  Spades, 
Scoops ,  Shovels ,  and  Forks .  r  > 

The  Plow  makes  the  Way,  and  the  Spades,  Scoops ,  Shovels,  Bills' 
&c.  are  ufed  by  thofe  which  follow  the  Plow ,  in  clearing  of  the 
Way  which  the  Plow  hath  made,  from  Turfs  and  other  Obftacles 
which  fall  in  after  the  Plow ,  as  Roots,  Stones ,  and  feveral  the 
like.  This  Inftrument  (  I  mean  the  Plow )  is  fo  neceflary,  that 
(faith  my  Author )  in  fome  Parilhes  they  maintain  a  Town-Plow 
that  will  hold  eight  or  nine  Yoke  of  Oxen,  and  two  Horfes  for 
Boys  to  ride  on  to  guide  the  Plow,  while  others  ( booted’ up  to  the 
Middle)  hold  the  Plow :  And  with  thefe  Plows  much  good  hath 
been  done  in  hard  and  ftoney  Grounds,  and  alfo  in  the  throwing 
out  of  Ditches  which  have  been  flopp’d,  and  in  making  good  of 
High-ways,  as  alfo  in  Clay-grounds,  and  fuch  like  ,*  and  thus  (  faith 
the  fame  *  Author)  they  do  ferve  their  Peafe-fiubble,  Barley flullle 
and  Low  Meadows,  efpecially  their  Commons  once  a  Year,  and  that 
about  All-Saints  Day.  And  for  the  making  of  any  new  Drain ,  Ditch 
for  Quickfets,  Brook  or  River,  he  giveth  this  Direftion.  Firft,  4  Set 
4  up  your  Mark  or  Marks  at  the  End  of  each  nine  or  ten  Poles,  on 

4  both  fides  of  the  Riders,  to  guide  the  Horfes  by  :  Then  plough 

4  once  all  over  that  Breadth,  and  throw  out  the  Earth  ;  then  fet 
4  the  Horfes  Angle,  and  with  any  other  lighter  Plow ,  plough  again 
4  and  throw  out  as  before,  ’till  you  are  deep  enough.  And  by  this 

means  £  faith  he  j  moie  may  be  difpatch’d  in  one  Hour,  than  in 


*  Mr  George  Atwell  of  Cambridge ,  an  Experienced  Man  both  in  Art  and  Husbandry 
from  whom  I  receiv’d  feveral  luch  like  Directions  concerning  Grounds. 


I  three 
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4  three  Days  otherwife.  And  alfo,  that  many  great  Works,  for 
•  many  Years  deem’d  impoflible,  have  been  in  Ihort  Time  brought 
4  to  great  Perfection,  to  the  great  Profit  of  the  Owners,  the  fa- 
4  vingof  Cattle,  and  eafe  of  Travellers.  And  moreover,  he  faith 
4  in  thefe  Words :  4 1  have  known  divers  High-waysy  where  one 
4  Furlong  hath  abutted  upon  them,  and  another  run  long- wife 
4  by  the  fide  of  it,  where  the  Way  hath  not  been  above  a  Pole 
4  broad,  that  the  Plow  continually  carrying  out  of  Mold  upon 
4  it,  hath  fo  raifed  that  Linfy-fide,  that  it  hath  been  fo  Linfy,  that 
4  not  a  loaden  Cart  hath  gone  on  it  in  Harved,  or  Hay-time 
fince  the  Memory  ol  Man,  yet  the  mod:  necefiary  Harved- way; 
4  This  (faith  he)  have  I  mended  and  made  level  with  my  own 
4  Plow ,  and  my  own  People,  in  two  Hours,  a  quarter  of  a  Mile 
4  together  :  And  the  like  have  I  done  to  raife  a  Road-way  in  the 
4  Middle,  by  ploughing  and  throwing  up  both  fides. 

And  thus  you  have  the  Way  how  to  Drain  fuch  Grounds  where¬ 
in  the  Ufe  of  the  Plow  is  required ;  I  jfhall  now  fhew  how  to  drain 
fuch  Grounds  where  the  Spade  is  the  principal  lnftrument ,  which 
may  be  called. 

W  ater-Furrowing. 

When  any  Grain  whatfoever  is  new  Sown ,  prefently  IVater-furrow 
by  Plow  and  Spade ,  (as  the  Ground  requires,  j  For  if  it  fo  fall  out,' 
that  ( in  a  Flood)  the  Water  goes  not  away  fo  faff  as  it  comes,  (al¬ 
though  in  two  or  three  Days  it  will  be  clean  gone,  )  yet  you  are 
never  the  nearer,  it  hath  done  (  already  )  what  Hurt  it  can,  your 
Grain  is  drowned,  and  the  Fault  is  in  the  main  Drains,  yet  not 
their  Depths,  (  for  they  will  be  dry  in  two  or  three  Days, )  but  in 
their  Breadths.  Wherefore,  if  you  are  to  make  a  new  Drain,  you 
may  do  it  with  the  Plow,  as  before  ;  but  only  to  deepen  or  to  wi¬ 
den  old  ones,  the  Spade  is  belt.  But  many  times  Drains  are  flopp’d 
by  feveral  Accidents,  as  at  Places  where  Cattel  go  over,  which 
may  be  remedied  by  making  a  Bridge  of  Splinters  of  Timber  with 
Bavens  and  Gravel  over  them. 

•  a 


-  VIII.  Concerning  Bogs  and  Quagmires. 

THefe  do  ifTue  (  for  the  mod  part  )  of  Spewing  Springs  that 
are  in  a  Vein  of  Gravely  mod  commonly  near  the  Superficies 
of  the  Ground,  and  dill  drawn  more  upwards  by  the  Heat  of  the 
Sun :  Or  elfe  they  are  in  fuch  places  which  formerly  have  been  all 
Water,  (as  the  Fens  fometimes  have  been,)  and  fo  growing  of 
Weeds  at  fird,  they  rotting  have  turn’d  to  Earth*  and  fo  in  procefs 
ol  Time  have  fwoln  up  to  a  great  Height. 


Now 
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Now  if  your  Bog  be  fo  tender  that  you  cannot  go  upon  it,  then 
at  the  upper  Part  (  where  it  firft  rifeth  )  make  a  large  and  deep 
Ditch ,  fo  deep  that  it  may  be  lower  than  the  Bottom  of  the  Springs 
by  a  Foot  or  two :  This  Water  convey  fo,  that  none  of  it  may  (land 
in  the  Ditch  ;  fc  that  the  Water  of  the  Springs  may  be  cut  off. 
Then  make  a  le(fer  Ditch  round  about,  and  when  it  hath  drain’d 
thus  a  while,  that  you  can  go  upon  it,  dig  Drains  up  the  Hill,  as 
deep  as  you  can,  and  about  twenty  Foot  from  each  other :  And  „ 
by  this  means  ( in  a  fhort  time)  you  may  have  good  Ground  either 
for  Orchard ,  Hops ,  or  Paflure. 


The  End  of  the  Second  fart  of  the  Fourth  Book. 
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THE 

COMPLEAT 

SURVEYOR: 

SHEWING 

( 

How  to  take  Heights,  Difiances,  and  to 
Survey  all  manner  of  Land  by 

A  S  EMl-Cl  R  C  L  E: 

Which  (to  diftinguifti  it  from  th  qTHEODOLITB,  ClRCVM - 
FERENTOR9PERACTOR7  or  other  graduated  foftrumnt : ) 
I  call, 

The  Perambulator . 

_  _ , _ — mamm waA. 

The  Fifth  BOOK. 


*  ?  ■*  v  •  >  /• 

A  Defcription  and  Figure  of  the  I N-' 

STRUMENT. 

TH  E  Inftrument  (  Fig.  1.)  is  no  other  than  a  Semicircle , 
and  may  be  made  in  Brafs  or  Wood,  of  what  Largenefs 
you  pleafe  :  In  Brafs  (  which  is  beft  )  the  Diameter  there¬ 
of  may  «be  about  Fifteen  or  Sixteen  Inches :  In  Wood 

Larger. 

The  outermoft  Limb  of  the  Semicircle  is  divided  into  180  De¬ 
grees,  which  are  number’d  by  10,  20,  30,  &c.  (  from  the  left 
Hand  towards  the  Right,;  to  180  Deg.  at  B:  And  again  (begin¬ 
ning  at  the  fame  Place,  and  the  fame  way)  from  180  to  3 6o 
Degrees  at  B  alfo. 

Then,  in  another  Circle  under  thefe,  the  two  Quadrants  are  di¬ 
vided  each  into  90  Degrees,  beginning  at  S,  2nd  number’d  from 
thence,  both  ways,  by  10,  20, 30,  &e .  to  90  at  E  and  W  :  And 

L 1 1  under 
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under  thefe  two  Quadrants,  is  engraven  in  one  of  them  South*Eaft, 
and  in  the  other  S out h Weft :  For  the  Letters  E,  S,  N  and  W,  fig- 
nify  Eaft,  South ,  North  and  V/eft,  and  your  Inftrument  (  when  you 
ufe  ft, )  mutt  have  refpeft  to  thofe  Quarters  or  Farts  of  the  Heavens . 

In  tfte  middle  Bar  of  the  Semicircle, \  S,  N,  (  which  is  of  Breadth 
fufficiedt )  let  there  be  plac’d  a  1  ng  Box  of  Bra/s ,  wherein  to  hang 
a  Neeftle,  with  a  GUfts  over  it,  which  may  be  fo  order’d,  to  lie  un¬ 
der  tfi ^Semicircle,  that  the  Index  with  its  Sights,  may  freely  move 

ovepltr.  '  .  ./  £ 

Then  upon  the  Diameter ,  at  D  and  F,  and  alfo  upon  the  Index  at 
G  and  H,  let  there  be  Bought  ales  fawder’d,  to  Aide  Sights  upon  ; 
and  fo  is  your  Inftrument  finiftfd,  as  t6  the  Superficies  thereof;  all 
which  the  Figure  of  it,  will  demonftrate  to  your  View  better  than 
many’W$rds.  W; 

See  the  Figure. 

V'  '  •  -  -  ;  "  i-  H 

On  the  Back  fide  of  the  Inftrument  there  is  to  be  fcrew’d  a  fmall 
Socket  Alto  Which  goeth  another  Socket ,  call’d  a  Ball-Socket ,  which 
ferveth 'to  fet  the  Inftrument,  when  it  is  upon  Che  Stiff  in  any 
Pofition  whatever,  as  Horizontal  or  Level  (which  it  ought  always 
to  do  m  Surveying  of  Plain  Grounds)  Vertical  or  Perpendicular ,  ^when 
in  taking  of  Altitudes.)  , 

Into  the  Ball-Socket  there  goes  the  Head  of  a  Staff  with  three  tegs , 
upon  which  the  Inftrument  with  all  its  Parts  refteth. 

Thus  much  concerning  the  Inftrument ;  and  for  the  Protrattor , 
(  whereby  to  lay  down  any  thing  takemdr  Surveyed  let  it  be 
divided,  number'd,  and  noted  with  the  fame  Letters  as  the  In- 
ftrument  itfelf  is  divided  and figured.  ~ -  - 

?  )  */  f :  *  •  «.•'  f.  J 

The  Ufe  of  the  Infir umenL 

.  I.  In  taking  of  Altitudes  and  Diftances,  ei¬ 
ther  Acceflible  or  InaccefliMe. 

......  Prop.  I. 

•  -I'MUft  i-  i  t  f  .v  . O’  •  J  :  *  . 

•  .  f  r.  \  "t  i  i.  '  .  4  *  v  I .  I 

How  to  take  'the  Height  of  a  Tree,  Tower, 
Steeple,  or  other  Object,  being  Acceflible. 

LET  AB,  < r  Fig.  2.)  be  a  Cattle  Wall,  and  you  (landing  at 
>,C,  would  know  the  Height  thereof.  ~  , 

Place  your  Inftrument  (it  being  upon  its  Staff  well  fixed)  atC, 
and  dire&  it  to  the  Object,  and  hanging  a  Line  and  Plummet  upon 
the  Centre  of  the  Inftrument ;  move  the  Inftrument  up  and  down 
(by  help  of  the  Ball-Socket  only)  ’till  the  Threaff  and  Plummet 
hang  dire&Iy  upon  the  Line  N  S,  and  then,  looking  through  the 

two 
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two  Sights  which  are  upon  the  Diameter  of  the  Inftrument  mart 
what  Part  of  the  Caftle  Wall  you  fee  j  for  that  Part  is  in  the  juft  level 

with  your  Eye,  wmch  Point  will  be  at  B - Then  move  the  In' 

ftrument  upward?  or  downwards,  ’till  (trough  the  fame  Sights  ) 
you  fee  the  very  Top  of  the  Cafile  Wall  at  A :  Then  ( the  Inftru- 
ment  there  rafting)  look  what  number  ol  Degrees  and  Minutes  are 
cut  by  the  Thread  ;  we  will  fuppofe  them  3y  Degr.  which  note 
down :  And  then  meafure  with  your  Chain ;  fa  Foot  Chain  is  fir 
teft  for  thefe  Cqndufions)  the  Diftance  from  F  to  B  or  from  C  to 

,t^e  c*le  C*®?*  which  we  will  fuppofe  to’  be  20c  Foot’ 

And  by  the  help  of  thefe  two,  the  Hetght  required  may  be  found 
as  folio  weth.  rl  9 

I.  By  Brotrattion. 

Upon  a  Sheet  of  Taper,  or  the  like,  draw  a  right  Line  at  plea- 
fure,  as  m„,  towards  one  End  whereof,  as  at  B,  eredt  a  perpendi¬ 
cular  B  A,  reprefenting  the  Cafile  Wall-.  Then  from  any  Scale,  take 
2oy  Foot,  your  meafured  Diftance,  and  fet  it  from  B  to  F 
This  done,  upon  the  Point  F,  protraft  an  Angle  of*  u  Dee 
(which  were  the  Degrees  cut  by  the  Thread)  and  through  that 
Point  draw  a  right  Line,  as  FA,  ’till  it  cut  the  Line  A  B*  repre- 
fenting  the  Caftle  Wall  in  the  Point  A:  So  fliall  the  Length  of  the 
Line  A  B,  be  the  Height  of  the  Wall  required:  Which  meafured 
by  the  fame  Scale  will  be  found  to  be  143.5-  Foot,1  to  vthicli  add 
B  D  5  Foot,  the  Height  of  the  Inftrument  above  the  Ground  and 
you'll  have  1484,  and  fo  high  is  the  Caftk  Wall.  nv/c  *  ■ 

i  r*  ,  ’  -  v  ~  :  *:V*  '  *r 

✓  v  wu  fa/ji  1  is  ilk* 

2.  By  Calculation ; 

**  ..  .. 

This  Work  might  have  been  done  without  Protraftion,  bv  the 
Secyni  Cafe  of  right  Angled  Plain  Triangles,  as  in  Bo^^.  Chag.  4. 
Citjs.  in.  nereor,  »  ,  , 

--  H. :  ,  -  ;  Hi  -  yr ;  .  r  *  .  r  .  j 

In  this  Manner \  7.  “7 

As  the  Co-Sine  of  3 5  Degrees  the  Angle  cut  by  the  Thread,  *91336 

■  “  "  .  .  J  i  it-  i  1 

Is  to  the  meafured  Diftance  F  B  205- Foot,-— —  2.21  ijc 

So  is  the  Sine  of  the  Degrees  cut  by  the  Thread  9.7^59 


To  the  Height  required  A  B,  143.5  Foof, 


f  >.  ;.j  u  a 
2lfi  (.1 


‘U  yvf: 

c 

X 


c 

•  t 


12.07034 

2.15698 


PROP, 


I  The  life  of  the  feveral  Lib.  V. 

Prop.  II. 

How  to  take  an  Inacceffible  Altitude. 

SUppofe  A  B  (Fig.  2.)  to  be  the  Wad)  of  a  Fort  or  Cajile,  and  that 
you  can  come  no  nearer  to  the  Bottom  of  the  Wad,  than  to  G, 
for  that  there  is  a  Ditch  or  Moat  about  the  Cajile  of  that  Breadth. 

Tirft,  Place  your  Inftrument  at  G,  the  Brow  of  the  Moat,  and 
dire&ing  the  Sights  to  A,  the  Top  of  the  Wall,  you’ll  find  the 
Degrees  cut  by  the  Thread  and  Plummet,  to  be  60  Deg.  52  Min. 

Secondly ,  Go  backwards  a  competent  Diftance  of  Ground  in  a 
right  Line,  as  to  to  F  125  Foot,  and  there  placing  your  Inftrument 
as  before,  dire#  the  Sights  to  A,  where  you  find  the  Thread  to 
cut  3  f  Deg. 

By  the  help  of  this  Diftance ,  and  the  other  two  obferv’d  Alti¬ 
tudes,  the  Height  of  the  Wad  A  B  may  be  attained,  as  fol« 
loweth. 

1.  By  Protraction. 

Firfti  Draw  a  Line  at  pleafure,  as  m  n ,  upon  which,  towards  one 
JSnd  thereof  (as  at  F  )  with  a  Scale  of  Chords ,  or  your  Protrattor, 
lay  down  an  Angle  of  35  Deg.  the  fame  as  were  cut  by  the  Thread 
and  Plummet  when  the  Inftrument  flood  at  F,  and  draw  the  Line 
FA. 

Secondly ,  Your  meafured Diftance  being  125  Foot,  take  125  out  of 
your  Scale,  and  fet  them  from  F,  forwarder,  to  G. 

Thirdly ,  Upon  the  Point  G,  protrafl  an  Angle  of  60  Deg.  yi 
Min.  the  fame  which  the  Thread  and  Plummet  did  cut,  when  you 
flood  at  G:  And  draw  the  Line  G  A,  eroding  the  former  Line 
F  A,  in  the  Point  A. 

Laftly,  From  the  Point  A,  let  fall  a  Perpendicular  upon  the  Line 
m  n ,  and  it  will  fall  upon  the  Point  B :  So  is  A  B  the  Height  of 
the  Cajile  Wall  required;  Which,  if  you  meafure  upon  your  Scale, 
you  will  find  to  contain  143-?,  that  is  143  Foot  and  a  half. 

2.  By  Calculation. 

As  by  the  VIIth  and  IIId  Cafes  of  right  Lines  Triangles^:  Thus, 
In  the  oblique  angled  Triangle  AG  F,  you  have  given,  (1.)  The 
Angle  A  F  G,  obferv’d  when  you  flood  at  F35*.  (2.)  The  Angle 
A  G  F,  11 9  D.  8  M.  the  Complement  of  60  D.  52  M.  (as  you 
obferv’d  when  you  flood  atGj  to  180  Deg.  And  (3.)  The  mea¬ 
fured  Diftance  between  G  and  F  12?  Foot.  And  having  the 
Angles  at  F  and  G,  you  have  the  Angle  G  A  E  alfo  given.  Then 

fay, 
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fay,  as  the  Sine  of  G  A  F,  15  Deg.  52  M. 

Is  to  the  meafured  Diftance  125  Foot,  — — 

So  is  the  Sine  of  A  F  G,  35  Deg. - — 


To  the  Side  AG,  164.34  Foot,  ■ 

■  ■  •  1  *  .  ■  **  *  4  .*  i  >  jl  F  ■  '  S  t  <  j  u  * A  } 

Then  fay  again, 

As  the  Sine  of  90  Deg. - 

Is  to  the  Side  A  G,  164.34  Foot, _  _ y 

So  is  the  Sine  of  the  Angle  AG  B  60  Deg.  52  Min  9.9412 6 

To  the  Sine  A  B  143.5  Foot, -  *2.15700 

To  which  add  five  Foot,  the  Height  of  the  Inftrument  above  the 
Ground,  and  you  have  148.5  Foot,  the  Height  of  theCaftle. 

Prop.  iii. 

Horn  to  take  an  Inacceflible  Diftance,  at  two 
Stations  remote  from  the  Place  whofe  Di¬ 
ftance  is  required. 

7  ,  ’*  •  '.CA.  \  *  i  i  .  :>  ..  *  ‘iii  7,.  •  ■ :  •  } 

SUppofe  you  were  to  ftand  in  a  Field  at  C,  (Fig.  3.)  and  that  it 
were  requir’d  of  you  to  know,  how  fap  diftant  the  Tree  at  A 
is  from  you ;  between  which  Tree  and  the  Place  ot  your  (landing 
at  C,  there  is  a  River ,  as  D,  fo  that  y  ou  cannot  come  near  the  Tree. 

Firfiy  Place  your  Inftrument  at  C,  and  turn  it  about  upon  the  Stuffy 
’till  through  the  Sights  which  are  upon  the  Diameter  thereof,  you 
fee  the  Tree  at  A >  and  there  fcrew  it  faft. 

Secondly  At  fome  convenient  Diftance  from  C,  let  a  Mark  or  Bea¬ 
con  be  fet  up ;  as  at  B,  diftant  from  C  110  Foot :  (or  other  Meafure  ) 
Thirdly ,  Turn  the  Index  of  your  Inftrument  about,  ’till,  through 
the  Sights  thereon,  you  fee. the  Mark  fet  up  at  B,  noting  the  De¬ 
grees  cut  thereby,  which,  let  us  fuppofe  to  be  ito  Deg. 

Fourthly ,  Remove  your  Inftrument  from  C  to  B  (Yetting  up  a 
Mark  at  C,  where  the  Inftrument  before  ftood  )  and  turn  it  about, 
’till  through  the  Sights  which  are  upon  the  Diameter  thereof,  you 
fee  the  Mark  at  C,  and  there  fix  it :  Then  turn  the  Index  about, 
’cill  through  the  Sights  thereon,  you  fee  the  Tree  at  A,  and  note 
what  Degrees  the  Index  cutteth  :  Which  we  here  fuppofe  to  be  40 
Deg.  And  now,  by  help  of  thefe  two  Ohfervationsy  and  the  Di¬ 
ftance  btWeen  C  and  B ;  the  Diftance  to  the  Tree  at  A,  may  be 
found. 

i.  By  Frotr attioh. 

*  •  i  ^ 

Upon  Paper  (or  the  like)  draw  a  right  Line  at  pleafure,  as  the 
Line  v  w.  Then  upon  any  Part  thereof,  as  on  the  Point  C,  which 

M  m  m  repre- 
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repreferfts  your  fir  ft  Station,  procraft  an  Angle  of  no  Dig.  and 
fromC,  through  that  Point  draw  a  Line  at  plcafure,  as  the  Line 
Cx,  upon  which  Line,  let  your  meajured  Diftance  no  Foot*  from, 
C  to  B,  the  Point  of  your  fecond  Station.  Upon  which  Point  B, 
protract  an  Angle  of  40  Deg.  ( the  fame  which  your  Index  cut  at 
your  fecond  Station  )  and  through  that  Point,  from  B,  draw  a  'right 
Line  at  pleafure,  as  B  /,  cutting  the  Line  v  w  tirft  drawn,  in  the 
Point  A,  which  is  the  Point  reprefenting  the  Place  where  the  Tree 
Bands:  And  therefore,  if  you  take  the  Lines  C  A  and  B  A  ( le- 
verally  )  in  your  Compares ,  and  meajure  them  upon  the  fame  Scale , 
from  whence  you  took  your  mcafured  Diftance  C  B,  you  will  find, 
that  CA  will  contain  145.5  Foot;  and  B  A  224.5  Foot;  and  fo 
far  is  the  Tree  at  A,  diftant  from  B,  or  C.  r  ;  ;  f\  ..  .• 

•  '  ,  »  *  .  !  :  :  .  ;  ■  <  i ' 

2.  By  Calculation.  ... 

The  three  Points  A,  B,  C,  do  make  an  oblique  angled  Triangle ; 
in  which  there  is  given,  ( 1.)  The  Angle  A  C  B,  obferved  at  your 
fir  ft  Station ,  to  be  no  Deg.  (2.)  The  Side  C  your  meajured 
Diftande  120  Foot.  £3.)  The  Angle  A  B  C*  pbferv’d  atyqtar  fe¬ 
cond  Station  to  be  46  Deg.  And  ( 4,)  The  Angle  CAB  30  Deg. 
For  the  Angle  at  C  being  110  Deg.  and  the  Angle  at  B  40  Deg. 
their  Sum  150  Deg.  fubftra&ed  from  180  Deg.  leaves  30  Ipcg.  for 
the  Angle  at  A,  and  then  the  Proportion  is, 

4s  thfe  Sine  of  the  Angle  BAC*  30  Deg.  9^9897 

is  to  the  Diftance  C  B  no  Foot,  1.07918 

So  is  the  Sine  of  the  Angle  ABC  40  Deg.  9.93  7 5  3 

\  \  £  *  *  */'*>  *  f  ..  /j  }  j  (  t  1  ■  ■  .  ,  i  <  1 

,n:  v  I2.OI67I 

To, the  Diftance  C  A,  207  8  Foot,  2.31774 

For  the  Diftance  from  C  to  A: 

And  fo  the  Sine  of  no  ( 70  Deg*)  the  Angle  B  C  A,  to  the  Di¬ 
ftance  B  A,  225  5  Foot. 

Prop.  IV. 

How  to  take  the  Diftances  of  feveral  Places 
remote  from  you ;  and  alfo ,  of  the  feveral 
Diftances  of  thofe  Places  one  from  another. 

LET  ABC  DEFG  HIK,  (  Fig  4.)  be  feveral  Places  remote 
from  you,  as  Churches ,  Halls ,  &rc.  in  a  Town  or  City/;  or  other 
like  Objetfs. 

Ftrft,  Make  choice  of  two  Places ,  from  either  of  which  you 
may  fee  all  the  Objects  or  Places ,  whole  D fiances  from  each  other 
you  dtfire  to  know,  which  two  Places  let  be  S  and  N,  diftant  from 
each  other  1000  Paces,  or  other  Meafure. 

“  '  ‘  'V  •  Seconds. 
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Secondly,  Set  up  your  lnftrument  at  S  (  which  call  your  &(l  cf, 
and  dire*  the  back  Sight,  that  are  upon  the  DiaJefft 
(  winch  call  your  fee  on  d  Station  )  and  then  ferew  it  fail  ;  Then  * 
Thirdly,  Turn  the -  Index  about,  ’till  through  the  Sights  thereof 
you  fee  the  firll  Ocjeci  at  A;  and  note  what  Degrees  the  Index 
cutteth,  as  in  tins  Example  it  doth  cut  13  Deg.  30  Min.  which  note 
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And  move  the  Index  about  till  through 
til e  Sights,  you  lee  your  fecond  Ohjeli  atB 
where  the  Index  cuts  48  Deg.  4y  Mini  which 
fet  do  wn  alfo.  Do  the  like  to  all  the  reft  of 
the  Objects  at  C,D,  E,F,G,H,  l  and.  K,  no¬ 
ting  the  Degrees  which  the  Index  cuts  ar 
every  Object,  and  you’ll  find  the'rp  to  be  fuch 
as  in  the  Margin  under  Ifirft  Station  at  S.1 
Fourthly,  Remove  the  Inflrurnent  to  your 
fecond  Station  at  N,  and  from  - thence  look 
through  the  Sights  on  the  Diameter,  ’till 

youfte  your  fir  jt  Station  at  S,  and  then  Perea, 
it  fall :  Then,  ,  J 

Fifthly,  Turn  your  Index  about,  ’till  thro’ 
the  Sights  you  fee  your  firft  Objed  at  A,  and 

llr  hv  t  hp  /w///?  ur^ir*lr  !n  d-U!#.  T7 _ _ _ ^  1 


f  ICC  your  jirjt  ubyett  at  A.  and 

fee  what  Degrees  are  cut  by  the  Index,  which  in  this  Example  are 
tz  Deg.  45:  Min.  which  fet  down  as  you  fee  them  in  the  Margin 
under  fecond  Station  at  N:  And  thus  direfting  the  Smhts  to  all  the  Oh 
je£ts  B,  C,  D,  E,  F,  G,  H,  l  andK;  you  will  find  the  feveral De 
greet  cut  by  the  Index  to  be  fuch  as  are  fet  down  in  the  Table  in  the 
margin,  under  [  fecond  Station  at  N.J  And  now, 

Lajlly,  By  help  of  the  Stationary  Dijlance,  and  thefe  Angles  taken 
at  both  the  Stations,  S  and  N,  you  may  make  a  perfect  Plot  or  Map 
upon  Paper  or  Pellom,  of  all  thofe  Places  with  their  true  Portions 
and  Diftances  one  from  another,  as  you  may  fee  done  in  this  Figure  • 
in  this  manner,  -  v  ^  ; 

.  *  .  j  | 

i-  By  FrotmcHon, 

Being  provided  of  a  large  Sheet  of  Paper,  or  Skin  tit  Vellom  oi 
Parchment. 

Firjl,  Draw  a  Line  thereupon,  to  contain  iooo  Paces,  taken  from 
any  Scale,  as  the  Line  S  N,  reprefenting  tho:  South  and  North  Points.  * 

Secondly t  Piace  the  Centre  oi  your  Protractor  upon  die  point  SL 
and  the  Diameter  thereof  upon  the  Station  Line  S  N,  and  there  keep 
ic  faft,  making  Marks  with  your  Protruding  Pin,  again  ft  thofe  De¬ 
grees  which  the Index  cut  when  the  Sights  thereof  were,  directed:  m 
the  feveral  Objects  ax  A,  B,  C,  &c.  as  againft  23  Deg.  30  M.  48  D. 

4$,  M.  78  D.  15  M i&c.  a  •  •  ^ 

,  otx*i  >:  t  y.-v.uy.Cv  srfj 
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Thirdly ,  From  the  Point  S,  through  your  firft  Point,  draw  the  right 
Line  S  a  at  liberty,  and  from  the  Point  S,  thro*  the  fecond  Point, 
draw  the  right  Line  S£at  liberty,  and  fo  through  all  the  reft  of  the 
Points  draw  the  Lines  S  c,  S  d,  S  e,  Sfi  S  g,  S  h,  S  i  and  S  k  :  Then 

Fourthly ,  Apply  the  Protrattor  to  the  Stationary  Line  S  N,  laying 
the  Centre  upon  N,  and  the  Dia/neter  upon  the  Line  S  N,  and 
make  Marks  or  Points  againft  the  Degrees  cut  by  the  Index  at  the 
fecond  Station  at  N  :  As  againft  11  D.  4?  M.  19  D.  30  M.  40  D.  45: 
M.  &c,  and  through  thofe  Points  dra^r  Lines  from  N,  as  the  Lines 
N  4,  N&,  &c.  And  where  thofe  Lines  interfett,  of  crofs  each  other 
(  each  to  his  Correfpondent )  as  where  the  Line  S  a  erodes  the  Line 
N  4,  which  will  be  at  A,  that  is  the  Point  of  the  firft  Qbjett  ;  And 
fo  of  all  the  reft.  As 
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And  thofe  Points  A,  B,  C,  D,  &c.  are  the  true  Places  of  the  re- 
fpettivc  Objefts,  to  which  you  dire&ed  your  Sights  from  S  and  N. 

«  _  .1  2  1  •  ’  . _ .  ■  w UiL  •  •  r*  <  1  -  *  \  '  ■  •  •  ■ 

2.  By  Calculation. 

I  fhall  not  need  to  give  Examples  in  the  Diftances  of  all  the  0£- 
jetfs  from  the  Stations ,  nor  of  all  the  Diftances  of  them  one  from  an¬ 
other  ;  it  fhall  fuffice  to  inftance  in  One,  by  which  all  the  reft  may 
be  found  in  the  fame  manner,  and  by  the  fame  Proportion :  And 
that  fhall  be  in  the  Objett  at  A,  and  the  two  Stations  at  S  and  N  do 
make  an  Oblique  angled  Triangle  A  S  N ;  in  which  there  is  given* 
(T.)  The  Angle  made  at  th Qftrfi  Station  S,  to  A,  13  Deg.  30  M.  (or 
it’s  Complement  to  1S0  De.  viz,  156  Deg.  30  M.  equal  to  the 
g/tfASN, )  (  z.)  The  Angle  obferved  at  the  Jecond  Station  N,  to 

A,  viz.  iz  Deg.  45  M.  equal  to  the  Angle  AN  S;  by  the  help  of 
which,  the  third  Angle  SAN  may  be  found  ;  for  the  Sum  of  the 
other  two  15*6  Deg.  30  M.  and  iz  Deg.  4?  M.  is  169.15,  whofe 
Complement  to  180  Deg,  is  10  Deg.  45  M.  for  the  Angle  SAN. 
And  (  3.  )  The  Stationary  Diftance  S  N  1000  Paces.  By  which 
may  be  found  (  1. )  The  Diftance  of  the  Objeft  at  A  to  N ;  and 
(  z. )  From  A  to  S.  By  this  Canon  following. 

(i;^  As  the  Sine  of  the  Angle  at  the  Objeft  A,  10  D.  45  M.  9.17073 

o  t  ■  ■  —  —  ■  1  1  ■ 

Is  to  the  Sine  of  the  Angle  made  at  the  St  a.  S,  13  D.  30  M.  9.60070 
So  is  the  Stationary  Diftance  S  N  1000  Paces,  3  eoooo 

„y,  . .  i  12*60070 

To  the  Difiance  of  the  Oljett  at  A,  from  7  3*32997 

the  at  N  2138  Paces  3  (2.)  As 


Injlruments 

(i )  As  the  Sine  of  the  Angle  at  the  Objeft  at  A,  io  D.  45  M.  9.34379 

Is  to  the  Sine  of  the  Angle  made  at  the  Sta.  N,  12  D.  45M.  9.34379 
So  is  the  Stationary  Difiance  S  N,  1000  Paces,  3.00000 

To  the  Diftance  of  tb sObjett  at  A,  from  the  >  12^34374 

Station  at  S,  1183  Paces,  j  3*07305 

And  in  the  fame  manner  may  all  the  reft  of 
the  Diftances  be  found. 


II,  Of  Surveying  of  Land,  by  the  Peram¬ 
bulator. 

Argument . 

I  Shall  not  herein,  again  reiterate  the  Manner  how  to  take  the  Plot 
cf  any  Field,  or  other  Enclofure ,  at  one  Station  taken  in  the  Mid¬ 
dle,  one  Side  or  Angie  thereof :  Neither  by  going  round  about  the 
fame;  either  without  or  within,  and  making  Obfervations  of  the 
Quantities  of  every  notable  Angle  of  the  fame  in  Degrees  and  Mi¬ 
nutes  :  All  which  are  already  fufficiently  taught  how  to  perform 
(feveral  ways)  in  the  Fourth  Book  hereof:  Notwithftanding,  all 
fuch  Performances  may  be  wrought  by  this  Inftrument  alfo,  by 
help  of  the  two  outermoft  Limbs  (or  Margins)  of  this  Semicircle 
which  are  number’d  by  10,  20,  30,  &c,  to  180,  in  the  uppermoft ; 
and  again,  from  180,  by  i£o,  200,  210,  &c  to  360  Deg.  in  the, 
Margin  under  it :  By  the  Direftions  given  in  thofe  Chapters ,  where 
the  Performance  of  fuch  Conclufions  are  particularly  treated  of,  as  al¬ 
fo  in  the  preceding  Problems . 

And  therefore,  my  Bufinefs  here  fhall  be,  only  to  (hew  you  how 
to  take  the  Plot  of  any  Park ,  Chafe ,  Forreft,  or  other  Urge  Piece  of 
Ground ,  by  this  Inftrument ;  by  the  Afliftance  of  the  Needle ,  and 
the  innermoft  Margin  of  the  Semicircle ,  which  is  divided  into  two 
Quadrants ,  each  number’d  by  10,  20,  30,  &c.  from  S,  both  ways? 
towards  E  and  W;  which  Quadrants  (or  Quarters)  l  call,  one 

,he  {  S^#}Q-Uadrant;  and  the  other’  the 

Quadrant. 

And  now,  to  prevent  Miftakes  in  the  Ufe  of  this  Inftrument 
(the  Semicircle  being  double  number’d.)  I  will  (in  the  frrft  place) 
lay  down  fome  general  cautionary  Rules,  carefully  to  be  obferv’d  in 
the  uftng  of  it:  As 

1.  That  (at  what  Place  or  Angle ,  you  fet  down  your  Inftrument , 
to  make  any  Qbfervation,  )  you  fet  it  upon  its  Staff  as  level  as 
you  can:  And  then,  move  it  by  help  of  the  Ball  in  the  Socket , 
’till  the  North  and  South  ends  of  the  Needle  do  hang  direftly 
over  the  North  and  South  Points  noted  in  the  Bottom  of  the  Box: 

N  n  n  And 
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in  Surveying, 
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And  there  keep  the  whole  lnftrument  fixed,  ’till  you  have  made 
your  Obfervation. 

z.  When  the  lnftrument  is  thus  fixed,  the  Diameter  of  it  will  point 
to  the  Baft  and  Weft  :  And  the  Semidiameter  ( in  which  the 
Box  and  Needle  is  )  will  point  towards  the  North  and  South 
Quarters  of  Heaven  ;  as  the  Letters  E,  W,  N,  S,  engraven  up¬ 
on  the  lnftrument  do  fignify. 

3.  When  you  dirett  your  Sights  to  any  Ob  jell,  you  muft  always 
count  the  Degrees  cut  by  that  End  of  the  Index  which  is  far¬ 
theft  from  your  Eye,  and  denominate  them  by  the  Name  of  that 
Quarter ,  which  the  End  fartheft  from  your  Eye  pointeth  to¬ 
wards  j  as  South  Eaft  or  South  Weft  ({ 0  many  Degrees  as  are  cut 
by  the  Index )  if  the  End  of  the  Index  fartheft  from  your 
Eye  do  reft  upon  the  Semicircle  :  But  North  Eaft  or  North  Weft 
(fo  many  Degrees  as  are  cut  by  the  Index )  when  the  End  of  the 
Index ,  fartheft  from  your  Eye,  falls  off  of  the  Semicircle . 

4^  In  Surveying  of  Land  by  this  lnftrument ,  by  going  about  the 
Ground  you  are  to  meafure,  (  whether  within  the  Ground  or 
on  the  out-fide  thereof)  you  need  not,  as  in  the  Ufe  of’the 
Theodolite ,  take  Back-Sights  at  every  Angle,  and  fo  find  the 
Quantity  of  it ',  but  you  may  go  on  ftill  forward,  and  fo  you 
have  the  Quantity  that  every  Angle  makes  with  the  Meridian  : 
And  your  Chain  Line,  which  is  belt  (  efpecially )  in  large 
Grounds.  6 


Prop.  V. 


1 


How  to  Survey,  and  make  a  True  Plot  of 
any  large  irregular  Piece  of  Ground,  voitb 
all  remarkable  Things  therein  contained  and 


LET  Old'Oak  Mead,  ( Figure  y. )  be  to  be  Survey’d. 

Eirft ,  Having  prepar’d  your  Field  Book ,  as  in  the  following 
Figure  thereof:  Make  the  Point  A  to  be  the  Place  for  your  firft 
Station  ;  at  which  Place  Set  up  your  lnftrument ,  Level,  and  the 
Needle  over  the  North  and  South  Line  in  the  Box  :  Then  look  for 
(or  fet  up)  fome  Mark ,  or  Beacon  at  B:  To  which  direft  your 
Sights ,  and  fo  doing,  you  will  find  the  Degrees  cut  by  that  End  of 
the  Index  fartheft  from  your  Eye,  to  be  43  Deg.  30  Min.  in  the  North 
Weft  Quadrant  of  the  lnftrument,  (  becaufe  the  farther  End  of  the 
Index  fell  off  of  the  Semicircle  )  which  fet  down  in  your  Field  Book 
in  the  middle  Column  thereof,  whofe  Title  is  [  Station  Lines  ]  and 
finding  that  the  Station  Point  A,  is  dilfant  from  the  Hedge  on 
ybur  Left  hand  70  Links  of  your  Chain;  fet  down  o  Ch. 00  Lin. 
in  the  middle  Column ,  and  o  C.  70  Lin.  in  the  Left-hand  Column 


of 
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of  your  Field  Book  :  And  alfo,  you  may  find,  by  directing  your 
Sights  to  an  Elm  (landing  in  the  Field,  the  Degrees  cut  by  the  End 
fo  the  Index  fartheft  from  your  Eye ,  in  the  N  W  Quarter  10  De<*. 
which  fet  down  in  the  jKight-hand  Column  under  [  Remarks.  J  5* 
Secondly,  Meafure  with  your  Chain  from  the  Station  A  towards 
By  and  in  your  going  along,  you  (hall  find,  That 


At  the 
End 
of 


4  Ch.  (40  L><3  r  n  11  ,  1 

-  -0  Ol  l\am-hook  Mead , 

9  00  1  kdedge  was  diftant  J 

10  00  I  fr°m  y°ur  Chain  L.  to- 

I  wards  the  Left-hand 


15 


9  o 


11  C. 

4 

3 

o 

I 


I -5S  L- 
3° 

°S 

$S 

40 


All  which  fet  down,  as  you  fee  them  in  the  Figure  of  your  Field 
Book  :  And  under  them  draw  a  Line  quite  crofs  your  Book,  to  fi cr_ 
nify,  that  you  are  come  to  the  End  of  vour  firft  Length ;  all  which 
Hedge  is  the  Boundary  of  Ram  hook  Mead:  Which' note  in  your 
Field  Book  in  your  Column  of  Remarks. 

Thirdly ,  Bring  your  Inflrument  to  your  fecond  Station  at  B,  and 
there  placing  it  level,  and  the  Needle  hanging  direaiy  over  the 
North  and  South  Line  in  the  Box,  dire£l  your  Sights  to  C,  where 
you  will  find  the  Degrees  cut  by  the  End  of  the  Index ’far theft 
from  your  Eye,  to  be  7  Deg  30  M.in  theN.  E.  Quarter,  becaufe  that 
End  of  the  Index  fell  off  of  the  Semicircle :  Then  your  Station 
Point  B,  being  85  L.  diftant  from  the  Hedge,  fet  down  o  Ch. 
00  L.  in  middle  Column,  and  o  C.  8y  L.  in  theLeft  hand  Column. 
Alfd  your  Inflrument  dill  (landing  at  B,  dirett  the  Sights  to 
the  Elm,  where  the  Index  will  cut  S.  E.  71  Deg.  And  direct¬ 
ed  to  the  Barn ,  it  will  cut  60  Deg.  in  the  N.  E.  Quadrant 
both  which  fet  down  in  the  Right-hand  Column  of  Remarks i 
And  then  meafure  with  your  Chain  from  B  towards  Q  taking  no¬ 
tice  of  the  Breaks  in  the  Hedge ,  and  meajuring  of  the  Off-Sets ,  fet 
them  all  down  in  your  Field  Book  in  the  Middlemoft  and  Left-hand 
Columns ;  and  becaufe  the  Hedge  on  the  Left-hand  of  your  Chain 
Line,  was  the  Hedge  next  the  Road,  note  that  alfo  down  in  youf 

Remarks ,  as  you  fee  them  done  in  the  Field 

Book. 

Fourthly,  Remove  your  Inflrument  to  C,  the  place  of  your  third 
Station,  and  there  fetting  it  Level,  and  the  Needle  over  the  North 
and  South  Line  in  the  Box ;  if  you  direft  your  Sights  to  D,  you 
Will  find  that  the  End  of  the  Index  fartheft  from  your  Eye,  will 
cut  64  Deg.  in  the  South  Eaft  Quadrant,  becaufe  the  End  of  the  In¬ 
dex  fartheft  from  your  Eye  did  reft  upon  the  Semicircle  in  that  Qua- 
drant ;  which  note  down  in  your  Field  Book  :  And  now  if  you  di- 
re£l  your  Sights  to  the  Church,  you  will  find  the  Index  to  cut  N.  E. 
30  Deg  and  directing  them  to  the  Barn,  to  cut  S  E  zz  Deg  and  that 
the  Hedge  is  diftant  from  your  Station  Point  at  C  8^  Lin.  All  which 
you  mull  fet  down  as  is  done  in  the  Figure  of  the  Field  Book:  Then, 
m  mealuring  along  fronj  C  to  D,  you  do  not  find  any  notable  Breaks 

in 
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in  the  River  otl  your  Left-hand,  but  a  gradual  bending  like  a  Bow , 
therefore,  you  muff,  in  meafuring  along,  take  tfce  Diftances  from 
you ?  Chain  Line  to  the  River ,  at  the  End  of  every  Chain ,  or  two 
Chains ,  as  is  here  done  at  every  fecond  Chain  ;  which  Diftances 
fet  down,  and  alfo  the  River  as  its  Boundary,  as  is  done  in  the 
field  Book . 

Fifthly,  Remove  your  Inftrument  to  your  fourth  Station  at  D, 
fetting  it  level  and  dire&ly  North  and  South  (  as  at  other  times) 
direct  the  Sights  to  E,  where  you  will  find*  the  End  of  the  In¬ 
dex  fartheft  from  your  Eye  to  cut  57  Degrees  in  the  N.  iE.  Qua¬ 
drant,  which  fet  down ;  and  at  the  fame  time  alfo,  direct  the  Sights 
to  the  Church ,  where  you  will  find  it  to  bear  from  you  N.  W.  36  Deg. 
And  being  directed  to  the  Old  Oat,  you  will  find  that  to  bear  from 
youS.W.  70  Deg.  all  which  note  down  in  your  Field  Book.  And 
then  meafuring  from  D  towards  E,  you'll  find,  that  at  o  Ch.  80 
Links  end,  the  River  is  diftant  from  your  Chain  Line  60  Links  ; 
and  at  1  C.  3?  Lin.  it’is  diftant  75  Links,  and  that  between  thefe 
two  is  the  MiltHoufe :  All  whicfS  fet  down  as  you  fee  done,  and 
meafuring  on  towards  E,  obferving  the  Breaks  made  by  the  River , 
you  will  find  them  to  be  fuch  as  are  fet  down  in  the-  Field  Book  un¬ 
der  Station  ©  4.  And  now  being  arriv’d  to  your  fifth  Station  Point 
at  E,  there  place  your  Inftrument,  and  reftify  it ;  but,  f  before  you 
direct  your  Sights  to  the  next  Station  at  F, )  direft  them  to  the  fe- 
veral  Angles  made  by  the  winding  of  the  River ,  as  from  E,  to  G, 
tt  K,  L  and  M :  Noting  what  Degrees  the  Ends  of  the  Index  far¬ 
theft  from  your  Eye  cuts ;  and  alfo,  meafure  the  Diftance  from  E 
to  every  of  them,  fo  will  you  find  them  to  be,  from  E  to  G,  37 
Deg.  and  the  Diftance  4C.  30  L.  c fa.  all  which  fet  down  in  the 
Column  of  Remarks  on  the  Left-hand,  as  you  fee  them  done  in  the 
Figure  of  the  Field  Book •  And  then,  , 

Sixthly ,  (  Your  Inftrument  Handing  at  E,  in  the  fame  Pofitionas 
before)  direCt  your  Sights  to  F,  your  fixth  Station ,  where  you  will 
find  the  End  of  the  Index  fartheft  From  your  Eye,  to  cut  9  Deg* 
in  theS.  E.  Quadrant;  which  note  down;  and  meafuring  from  E 
towards  F,  you  will  find,  that  at  the  End  of  1  C.  75  L.  the  River 
will  be  diftant  from  your  Chain  Line  55  L.  and  at  the  End  of  y 
C.  10L.  the  Chain  Line  willpafs  juft  by  (or  touch)  the  Browof 
the  River.  All  which  fet  down  in  their  proper  Places,  as  you  fee 
them  in  the  Field  Book*  And 

Laflly,  Remove  your  Inftrument  to  F,  your  fixth  Station ,  recti¬ 
fying  it  as  before,  and  direct  your  Sights  to  A,  your  firft  Station , 
where  you  will  find  that  End  of  the  Index  which  is  fartheft  from 
your  Eye  to  cut  41  Deg.  30  Min.  of  the  S.  W.  Quadrant :  And  alfo, 
being  directed  to  the  Old  Oak ,  it  will  cut  70  Deg.  in  the  S.  W. 
Quadrant;  both  which  fet  down  in  their  proper  Columns  of  your 
Field  Book  :  And  then  meafuring  from  F  towards  A,  you  find  that 
your  Station  Point  at  F  is  diftant  from  the  Hedge  of  Broom-Field 
1  Chain,  and  at  the  En3d  of  11  Ch.  30  L.  there  is  a  Gate  in  the 
Hedge  going  into  Broom  fi eld,  which  with  all  the  Breaks  and  Bend¬ 
ings 
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ings  in  the  Hedge  between  F  and  A,  you  mud  meafure  and  fet 
down  as  you  fee  done  in  this  Figure  of  the  Field  Book  for  this  Meadow: 
And  thus  is  your  Work  in  the  Field  ended. 

F  I  E  L  D-B  O  O  K  ; 

A  Survey  of  Old-Oak  Mead,  in  the  County  of 
Devonlbire,  being  Part  of  the  ‘Demeafn  of 
W.  R.  Efq;  Surveyed  in  the  Month  of  Au- 
gu Pi, Anno  1683.  By  W.  L. 
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ij.6  The  life  of  the  feveral  Lib.  V. 

The  Work  in  the  Field  thus  finiihed,  it  refteth  now  to  fhew  you 
how  to  protratt ,  or  make  a  true  Plot  of  it  upon  Paper ,  Parchment  or 
Velom :  But  before  you  begin  that  Work,  you  may  (if  you  will  take 
the  Pains,  which  will  compenfatc  the  Labour,  and  abundantly  fa- 
tisfy  you  in  your  Performance )  know,  whether  your  Plot  will 
clofeor  not,  that  is,  whether,  when  you  come  to  lay  down  your 
laft  Chain  Line  F  A,  whether  the  Length  youmeafure  from  F  to  A, 
will,  upon  your  Plot ,  reach  to,  or  fall  upon  the  firft  Point  A : 
Which  if  it  do,  your  Field  Work  is  rightly  performed,  otherways 
not ;  and  the  Error  which  caufes  the  Difference  may  be  either  in 
the  Quantities  of  the  Angles ,  or  in  the  Lengths  of  the  Lines  ^  or  both  : 
Which,  how  to  difcover,  fhall  be  fhew’d  in  this  following  Pro¬ 
blem. 

Prop.  VI. 

How  to  know  whether  the  Station  Lines  in  the 
former  Plot  will  clofe  or  not ,  before  you  be¬ 
gin  to  protract,  or  lay  them  down  tip  on  Pa¬ 
per. 

FIRST ,  Prepare  a  Table,  which  divide  into  fix  Columns,  as 
the  Table  following  j  in  the  firft  Column,  fet  down  the  De¬ 
grees  cut  by  the  Index  at  every  Station,  with  the  Name  of  the 
Quadrant  or  Quarter  in  which  they  were  obferv’d  to  be  in  at  every 
Station,  which  you  muft  take  out  of  your  Field  Book :  So,  at  Sta¬ 
tion  g  i,  the  Index  cut  43  Deg.  30  Min.  in  the  N.  W.  Quadrant  : 
Which  fet  down  in  the  firft  Column  of  the  following  Table ,  and 
right  againft  it,  in  the  fecond  Column,  fet  the  Length  of  the  Chain 
Line  between  the  Firft  and  Second  Stations ,  which  was  (  as  appears 
by  the  Field  Book  )  iy  Chains  90  Links  :  So  will  the  firft  Line  of 
the  Firft  and  Second  Columns  ftand  thus : 

At  Stat.  ®  1  A.  N.  W.  43  D.  30  M.  |  15  C.  90  L. 

And  fo  all  the  reft  of  the  Angles  at  every  Station ,  and  the  Chain 
Lines  between  Station  aud  Station,  taken  out  of  your  Field  Booky 
and  put  into  a  Table  ruled  for  that  purpofe,  they  will  ftand  as  in 
the  two  firft  Columns  of  this  following  Table.  % . 


D.  M. 

C.  L. 

Balt 
C.  L. 

Welt 
C.  1  . 

North 
;C.  L. 

South 
C.  L. 

At  be.  01A.N  Well 

4F 

if-  9° 

ro.  94 

1 1  5*3 

- 

At  St.  ®  z  B.  N.  Eaft 

7.  10 

TO.  85 

1  42 

to  76 

At  St.  ®  3  C.  %  Eali 

64.  bo 

[i  I  .  90 

10  7  c 

y.  zz 

At  St.  ®  4  L).  N .  E  -  ft 

S’ 7.  00 

!  9- 

8  01 

■ 

.5.  20 

At  St.  0  5  B.  Haft 

9.  00 

jio  0 

1  66 

9-  97 

At  St.  ®  6  F.  S.  Wett 

il.  JO 

17.  15 

ro  85 

4:  3° 

The  Sums  of  the  Columns  21.79  2,1. 79  z  7.49  17.  49 

_ 


\ 


lib.  V.  Inftr aments  in  Savveying.  147 

The  two  firft  Columns  of  this  Table  being  taken  out  of  your 
Field  Book ,  and  enter’d  into  this  Table  ;  the  other  four  Columns  noted 
at  the  Head  with  Eaft,  Weft,  North  and  South ,  rnuft  be  fupply’d  by 
working  of  the  following  Proportion  ( either  by  the  Tables  of  Sines 
and  Logarithms ;  or  by  the  Lines  of  Sines  and  Numbers  in  the  third 
Book  )  The  Analogy  or  Proportion  being  thus, 

As  the  Radius,  or  Sine  of  90  Deg. 

Is  to  the  Length  of  the  Chain  Line  : 

So  is  the  Sine  of  the  Degrees  cut  by  the  Index,  at  every  Station . 

To  the  Chains  and  Links  of  the  Eajling  or  Wejling . 

And 

As  the  Sine  of  90  Deg.  is  to  the  Length  of  the  Chain  Line , 

So  is  the  Sine  Complement  of  the  Degrees  cut  by  the  Index 
To  the  Northing  or  Southing . 

The  fir  ft  Obfervation  wrought  by  the  Tables. 

As  the  Sim  of  90  Deg.  10.00000 


To  the  Length  of  the  Chain  Line  A  B.  15  D.90  M.  i.20i  ?0 
So  is  the  Sine  of  the  Degrees  cut  at  that  Sta.  43  D.30  M.  9.83781 


To  10  C.  94  L.  for  the  Wejling, 

And  therefore  muft  be  put  in  the  Weft  Column  of  this 
Table,  becaufe  they  were  cut  by  the  Index  in  the 
North  Weft  Quadrant. 

Again, 

As  the  Sine  of  90  Deg.  • 

To  the  Length  of  the  Chain  Line  A  B.  iy.  90: 

So  is  the  Co-Sine  of  the  Degrees  cut  4 6  Deg.  30  M. 

C.  53  L.  for  the  Northing , 

And  therefore  muft  be  fet  in  the  North  Column  of  this 

i?Vi^eCaU^e  *nc*ex  cut  them  in  the  North 
Weft  Quadrant  of  the  Instrument. 


xi.0392,0 


10.00000 


1-3*01  }9 

9.86096 


xi.o6i9y 


1  -J  ■*  w  »  raj  w  r  1 / #  v  v  • 

And  this  Work  muft  be  done  at  every  Station  (  that  is  fivtimpc 
in  f hfs  Example  )  which,  if  it  feem  tedious,  it  may  be  more  readily 

e^n°:rmFor,by  ^  °f  *imt  and  Namiers>  by  the  fame  Propo£ 

It  you  extend  the  Compafles  from  the  Sine  of  90  Deg.  to  the 
Length  of  the  Chim  Line  l  f  C  90  L.  on  the  Line  of  Numbers  f  That 
Extent  wtll  reach  from  the  &of  43  Deg.  30  M.  ( the  Degrees  cut 
by  the  Index ;  )  to  10C.94  L.  upon  the  Line  of  Numbers  /for  the 
Weg'ng:  And  the  fame  Extent  will  alfo  reach  from  the  Sine  of 46 
Leg.  30  M.  (the  Complement  of  the  Degrees  cut  )  to  n  C  ciT 
upon  the  Line  of  Numbers,  for  the  Northing,  as  before.  53 

Thus  working  by  either  of  thefe  ways  for  every  Station  and  fet- 
tmg  down  the  pittances  of  Eaflmg  or  Wefting  ]  And  NorZg  or 

cltTf  ‘nwal  rCfpC^e  Colum,ns  C  as  above  is  done]  /our 
Calculator)!  Work  is  ended  :  And  then  J  y 

il^Tw  f  rT  feVeralLy’  and  if  yoL‘  find  the of  the 
EaJlm&Uefi  Columns  to  be  equal:  And  alfo  the  Sums  of  the 

North 


148  The  Ufe  of  the  feveral  Lib.  V* 

North  and  South  Columns  to  be  equal ;  as  in  the  Table 
above  they  are  ;  you  may  then  allure  yourfelf,  that  your  Work 
is  true,  and  that  your  Chain  Lines  will  clofe:  And  now  you 
may  with  Confidence  proceed  to  the  Protracting ,  or  laying 
down  the  Plot  of  your  Field,  which,  howto  perform  is  fhew’d 
in  the  following  Prcpofition. 

How  to  protract  the  former  Obfervations, 
and  to  make  a  true  Plot  of  your  Field. 

UPON  your  Paper  or  Vellom ,  provided  for  that  purpofe  (Fig.  y) 
draw  a  right  .  Line  quite  through  the  fame,  as  the  Line  N  S, 
reprefenting  the  General  Meridian  :  And, 

FirJt ,  Affume  any  convenient  Point  upon  it,  as  the  Point  A,  for 
your  firfi  Station  :  Upon  which  Point  A,  lay  the  Centre  of  your 
Protractor,  (which  ought,  moft  conveniently,  to  be  a  whole  Circle* 
having  a  Flower- de-Lace  at  the  North*  and  the  four  Quadrants  there¬ 
of  divided  each  of  them  into  90  Deg.  and  number’d  Irom  the  North 
and  South  Points ,  towards  the  Eajt  and  Weft,  by  xo,  20,30,  &c .  to 
90  Deg.  and  every  Quadrant  nam’d  according  to  its  proper  Coafty 
that  is,  South  Eaft  and  South  Weft ,  on  either  fide  of  the  South  Point: 
And  North  Eaft  and  North  Weft ,  on  either  fide  of  the  North  Point.) 
The  Centre  of  the  Protra&or  being  laid  to  the  Point  A,  turn  it  a- 
bout  ’till  the  Diameter  thereof  do  lie  juft  upon-  the  Meridian  Line  of 
your  Paper,  the  Flower- de-Luce  towards'  N,  and  there  hold  it  clofe 
to  the  Paper:  Then  your  Field  Book  lying  before  you,  look  what 
Degrees  were  cut  by  the  Index  at  that  firfi:  Station,  and  in  what 
Quartet ,  and  you  will  find  them  to  be  43  Deg.  30  M.  in  the 
North  Weft  Quadrant :  Againft  which  Degrees,  in  that  Quadrant  of 
your  Protr actor,  and  clofe  by  the  Edge  thereof,  make  a  Mark  with 
your  Protracting  Pin  ;  and  alfo,  becayfe  (  at  that  Station  )  the  Elm 
did  bear  from  you  North  Weft  10  Deg.  make  another  Mark  at  thofe 
Degrees  alfo  clofe  to  the  Edge  of  your  Protractor  ;  then  take  away 
ycfUr  Protr  aft  or,  and  through  your  firfi:  Point,,  from  the  Point  A, 
draw  a  right  Line,  for  your  Chain  Line,  which  by  your  Book  you 
find  did  contain  15  Ch.  90  L.  which  taken  from  any  Scale,  and  fet 
upon  the  Chain  Line  from  A  to  B,  the  Point  for  your  fecond  Station  : 
And  alfo,  through  the  fecond  Point  made  at  N.  E-  20  Deg.  draw  a 
Line  at  pleafure,  as  the  Line  A,  O,  not  fetting  any  Number  to  it. 

Secondly,  Through  the  Point  B,  your  fecond  Station,  draw  an  ob- 
fcure  Line  n  B  s  Parallel  to  the  General  Meridian  Line  N.  S.  firft 
drawn :  Then,  bring  the  Centre  of  your  Protr atlor  to  the  Point  8, 
and  the  Meridian  Line  thereof  to  lie  juit  over  the  obfcure  Line  »Br, 
and  there  keep  it  clofe  to  the  Paper:  And  look  in  your  Field  B  ok, 
what  Degrees  were  cut  by  the  Index  at  your  Jecona  Station ,  vvhich 
you’ll  find  to  be  7  Deg.  30  M.  in  the  N.  E.  Quadrant,  agiinffc 
which  Degrees  make  a  Mark,  clofe  by  the  Edge  of  the  Protractor  : 
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And  alfo,  becaufe  (at  that  Station  )  the  Elm  did  bear  from  you 
South  Eaft  71  Deg.  make  there  a  fecond  Mark  by  the  Edge  of  the 
Protrafior :  Then  taking  away  the  Protraaor,  through  your  firft 
Point,  and  the  Station  Point  B,  draw  a  Line  for  vour  Chain  Line, 
which  by  your  Book  contains  joCh.  85  L:  which  let  from  B  to  C* 

*°  ^°*nt  your  third  Station  :  Alfo,  through  the  fe¬ 

cond  Mark,  draw  a  Line  at  pleafure,  as  the  Line  B  P,  crofling  the 
Line  AO  drawn  at  pleafure  from  the  fir ft  Station,  for  that  Point  is 
the  Place  where  the  Elm  ft. ands  in  the  Field, 

-Thirdly,  Through  the  Station  Point  C,  draw  an  obfcure  Line 
»  C  parallel  to  the  General  Meridian  Line  N  S  ;  and  laying  the  Cen* 
ter  of  your  Protraaor  upon  C,  and  the  Meridian  thereof  upon  the 
Line  n  C  s,  there  ho:d  it  clofe  to  your  Paper,  and  feeing  that  the 
Degrees  cut  by  your  Index  at  your  third  Station  were  64  Deg.  in  the 
South  Eaft  Quadrant,  againft  thofe  Degrees  make  a  Mark  by  the 
.Edge  ot  the  Protraaor,  through  which  to  draw  your  Chain  Line: 
And  alfo,  becaufe  (  at  this  Station  )  there  was  a  Church  which  did 
bear  from  you  North  Eafi  42  Deg.  and  a  Bam  which  did  bear  from 
you  South  Eafi  21  Deg.  make  Marks  againft  thofe  Degrees  alfo 
through  which  draw  two  obfcure  Lines  at  pleafure,  as  the  Line£ 
C  and  C  R,  not  fetting  any  numbers  to  them,  bur  upon  your 
Chain  Line,  you  muft  fct  the  Length  thereof  as  you  find  it  in  your 
Field  Book  1 1  Ch.  90  L.  from  C  to  D,  which  point  D,  is  the  Point 
for  your  fourth  Station.  ..  ; 

.  Fourthly,  Through  this  Station  Point  D,  draw  an  1  obfcure  Line 
nDs,  parallel  to  the  General  Meridian  Line  NS.  Then  laying  the 
Center  of  your  Protraftor  upon  D,  and  the  Meridian  Line  of  it  upon 
the  Linen  Ds,  hold  it  laft  clofe  to  the  Paper;  and  fcrafmuch  as  the 
Degrees  cut  by  your  Index  at  the  fourth  Station ,  were  <7  Deo-,  in 
the  North  Eaft  Quadrant :  Againft  thofe  Degrees  make  a  Mark  by 
the  Edge  of  the  Protra&or,  through  which  your  Chain  Line  muft  be 
drawn:  And  alfo,  becaufe  (at  this  fourth  Station')  the  Church  did 
bear  you  North  We  ft  36Deg.and  an  Old  Oak  South  Eaft  20  Deg. 

make  Marks  againft  thofe  Degrees  alfo  in  their  proper  Quadrants 
through  which  draw  two  obfcure  Lines  at  pleafure,  the  one  D  T* 
crofting  the  obfcure  Line  C  Q^drawn  from  the  third  Station*  at  C,  in 
the  Point  where  the  Church  is  to  ftand  ;  and  the  other  D  V,  which 
will  pafs  through  the  Point  where  the  Old  Oak  ftands,  fetting  no 
Numbers  to  thefe  Lines,  but  to  your  Chain  Line ,  you  muft  fet  the 

Length  thereof  9  Chains  55  Links,  from  D  to  E,  which  is  the  Point 
Of  your  fifth  Station. 

.  Through  the  Station  Point  E,  draw  an  obfcure  Line  nEs 

parallel  to  the  General  Meridian  Line  N  S,  Then,  laying  the  Center 
ot  your  Protraaor  to  the  Point  E,  and  the  Meridian  thereof  upon  the 
Line  nE  s,  keep  it  there  fall::  And  repairing  to  your  Field  Book, 
you  there  find  that  there  is  feveral  Out-let  Bearing  againft  this  Sta- 
non  Point  E,  as  North  Eaft  3 6  Deg  North  Weft  3  Deg.  &c.  againft 
all  which  numbers  of  Degrees  in  their  feveral  Quadrants ,  make 
Marks  by  the  Edge  of  the  Protrafior,  and  through  them  draw  ob- 
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fcure  Lines  from  the  Station  Feint  E;  fetting  upon  each  of  them, 
fuch  Lengths  as  you  find  noted  againft  them,  in  your  :Field  Book# 
as  againft  the  firft,  there  is  4  C  30  L.  which  fet  from  E  to  G,  agaiuft 
the  Second  5  C,  40  L.  which  fet  from  Efto  H,  doffo  with  the  reft, 
fetting  them  fromE,  to  K,  L  and  M,  and  then  if  you  draw  the 
Lines  G  El,  H  K,  K  L,  and  L  M,  you  will  have  protracted  your 
Out-let  Piece:  And  forafmuch  as  the  Degrees  cut  the  Index  at 
this  fifth  Station ,  were  9  Deg.  in  the  South  Eajl  -Qiiadraut  ( your 
Protractor  refting  as  before  ;  make  a  Mark  againft  9  Deg.tmiiie 
South  Eaft  Quadrant,  and  through  it  draw  your  Cbm  Line ,  fetting 
.upon  it  the  Length  as  you  find  it  in  the  Field  Book,  10  C.  >joL, 
from  E  to  F,  which  point  F,  is  the  place  of  your  ‘fixth  and  laft  Sta¬ 
tion  ;  Then  r  v  m.  I 

Sixthly ,  Through  the  Point  F,  draw  an  obfcure  Line,  »F  sr  paraE 
lei  to  th e.  General  Meridian,  and  to  the  Point  F,  apply  the  Centre  of 
your  Protractor,  laying  the  Meridian  thereof  upon  the  Line  n  F 
where  fix  it;  then  look  into  your  Field  Book ,  where  you  lhall  find, 
that  at  your  fixth  Station  at  F,  the  Index  did  cut  41  Deg.  30  Min. 
in  the  South  Weft  Quadrant,  make  a  Mark  at  them,  clofe  to  the 
Edge  of  the  Protractor,  through  which  your  laft  Chain  Line  muft 
pafs  ;  and  (  if  you  have  committed  no  former  Error  in  your  Protra¬ 
ction  )  it  will  pals  through  the  firft  Station  Point  A,  aud  contain  in 
Length  17C.  15  L.  as  by  your  Field  Book  you  fee  jt  ought  to  dc. 
And  becaufe  at  this  fixth  Station  youfind  by  your  Book ,  that  the  Old  Oak 
did  bear  from  you  South  Weft  70  Deg.  make  a  Mark  by  the  Edge  of 
your  ProtraCtor  (  it  refting  in  the  former  Pofition  )  through  which, 
draw  an  obfcure  Linefrom  F.  as  FX,  crofting  the  obfcure  Line  DV 
before  drawn  from  the  fourth  Station  Point  D,  in  the  Point  where 
the  Oak  ftands  in  the  Field. 

And  thus  having  protrafted  your  fixth  Chain  Line  *,  the  Out-let  at 
the  fifth  Station  F,  as  alfo,  the  Church ,  the  Elm,  the  Barn  and 
the  Old  Oak ,  all  in  their  proper  places:  It  remains  in  the  next 
place  to  protraCt  the  feveral  Off-jets  againft  every  Chain  Line , 
and  draw  the  irregular  Hedges ,  River  and  Highway . 

For  the  protracting  of  the  Off-Jets ,  and  drawing  the  irregular  Hedge 
Lines ,  it  is  to  be  performed  altogether  in  the  fame  manner,  as  is 
taught  how  to  do  in  that  Chapter,  which  fheweth  how  to  Survey  and 
Plot  a  Field ,  or  other  irregular  Piece  of  Ground  by  the  Chain  only  : 
Notwithftanding,  I  will  repeat  the  manner  thereof  again,  in  laying 
down  the  Hedge  lying  on  the  Left-hand  of  your  firft  Station  Line 
A  B. 

Firft ,  By  your  Field  Book  youfind,  that  at  your  Station-Point  A, 
the  Hedge  was  diftant  from  A  70  Lin.  Take  from  the  Scale  you  pro- 
traded  the  Station  Lines  by,  70  Lin.  and  prick  them  down  upon 
your  Paper  from  A  to  1, 

Secondly,  By  your  Book  you  find,  that  at  4C.  40  L.  from  A,  you 
fet  off  Irom  your  Chain  Line  1  C.  55  L.  Take  4  C.  40  L.  and  let 
them  from  A  to  2,  and  iC  55  L.  and  fet  them  from  2  to  3  perpen¬ 
dicular  to  the  Chain  Line. 


Thirty, 
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Thirdly ,  You  find  by  your  Book,  that  at  5  C.  30  L.  from  A,  your 
fet-ojf  was  4C.  30  L.  Take  5  C.  30  L.  and  let  them  from  A  to  4, 
and  4  C.  $o  L.  and  fet  them  from  4  to  5. 

Fourthly ,  You  find  that  at  9  Ch.  from  A,  your  Of  fet  was  3  C.  5  L* 
Take  9  C,  and  fet  them  from  A .50  6,  and  3  C  05  L.  and  fee  them 
from  6  to  7.  ’  i  .  tj ■ 

Fifthly ,  You  find  that  at  io  Chains  from  A,  your  Of  fet  Was 
L.  Take  10  Chains,  and  fet  them  from  A  to  8,  and  6>  L.  and  fet 
them  from  8  to  9.  And  ?;  f 

Laftly ,  You  find,  that  at  15  C,  90X.  from  A,  (  which  is  the  End  of 
that  Station  Line  )  your  Off-fet  was  1  C.  40  L.  which  fet  from  B  to 
10,  perpendicular  to  the  Chain  Line. 

And  then,  if  your  draw  the  feveral  Lines  1—3.  3 — 5.  5  — 
7.  7—9.  9—10.  you  will  have.  pvotrfttted  the  crooked  Hedge  tying, 
againfr  your  frft  Station  Line  A*B.  ,y  }  . 

In  this  manner,  you  muft  protraft  all  the  refr,  for  the  performance 
whereof,  the  comparing  of  the  Field  Book  and  Plot  together,  (with 
what  hath  been  laid  already  )  will  give  the  intelligent  Reader  far 
better  Satisfadtion  than  a  multitude  of  Words. 

How  the  foregoing  Field  Work  may  be  abre - 
viated. 

\  ‘  •  r  '  ■■  ;  07  .  \ «  v  a  mod 

HAving  aflumed  the  Points  A,  B,  and  C,  (  Fig.  fr>r  your 
Firfl,  Second  and  Third  Stations ,  and  let  up  Marks  or  Beacons 
at  either  of  them.  Begin  your  Work  in  the  Field  thus : 

Fir  ft,  Meafure  with  your  Chain  from  A,  towards  B,  and  at  the 
feveral  Diftances ,  as  you  go  along,  take  notice  of  your  Breaks  in  the 
Hedge ,  and  your  Off fets  to  them,  and  fet  them  down  in  your  Field 
Book ,  as  before  ;  and  when  you  come  to  B,  there  fet  up  your  lnftra- 
ment,  level  and  diredtly  North  and  South,  as  before:  And  then, 
Secondly ,  Diredt  the  Sights  upon  the  Index  backwards  to  A,  where 
you  will  find  the  End  of  the  Index  next  to  your  Eye,  to  cut  N.  W. 
43  Deg.  30M.  the  fame  as  at  the  End  of  the  Index  fartheft  from 
your  Eye  did  before  at  A  ;  and  fet  them  down  in  your  Field  Book  in 
the  fame  Place  as  before :  And  then  ( the  Instrument  frill  Standing 
at  B,J  diredt  your  Sights  to  C,  where  you  will  find  the  End  of  the 
Index,  fartheft  from  your  Eye,  to  cut  N.  E.  7  Deg.  30  M.  the  fame 
as  before,  and  meafuring  on  to  C,  fet  oSF  your  Diltances,  -&c. 

Thirdly ,  Meafure  from  C  to  D;  where  fet  up  your  Infhument ; 
and  directing  Sights  back  to  C,  you  will  find  that  End  of  the  In¬ 
dex  next  to> -your  Eye,  to  cut  S.  E.  64  Deg.  the  fame  as  before  were 
cut  from  C  to  D.*  And  then  diredting  your  Sights  to  E,  you  will 
find  the  End  of  the  Index  fartheft  from  your  Eye,  to  cut  N.  E.  57 
Deg.  the  fame  as  before  :  And  then  meafure  from  D  to  E,  fetting 
down  your  Lengths  and  Off-fets,  as  in  the  Book  you  find  them. 

j Fourthly,  Meafure  from  E  to  F;  and  there  fet  up  your  Inftrument: 
And  diredting  your  Sights  back  to  £,  you  will  find  that  End  of  the 

•  Index 
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Index  which  isneareft  your  Eye,  to  cut  S.  E.  9  Deg.  And  alfo  di- 
.  reft  the  Sights  to  A,  you  will  find  the  End  of  the  Index  fartheft 
from  your  Eye  to  cut  S.  W;  4i  Deg.  30  M.  the  fame  as  before: 
All  which  being  fet  down  in  your  Field  Book,  you  will  find  to  be 
the  fame  as  were  fet  down  before;  there  is  only  this  Abrevi - 
ution,  'viz,.  That  whereas  you  did.  before,  fet  your  lnfirumepifu  pat 
fix  feveral  Places ;  here  you  fet  it  up  but  at  three ;  which  is  very 
well  worth  the  noting  :  For  the  fewer  times  that  you  fet  up  the  //. 
ftrument,  the  fewer  Errors  you  will  commit  : 

For  th oProtrattiony  that  will  ftill  be  the  fame  as  in  the  la#.1 

ff'  *1  7.^'  1  :  .  d  '!  I .  /  !  .  r  y  *  \\ 

A  more  ExaCt  way  for  the  c  aping  up  of  the 
fmall  Triangles,  Trapezias,  and  other 
fmall  irregular  Pieces'  of  Ground  which  lie 
between  the  Hedges  and  your  Chain  Lines, 
ingoing  about  any  irregular  Piece  of  Ground 
to  Survey  it. 

'  \  .V  G 

|  N  going  about  a  Field,  and  making  Obfervation  at  every  ma* 
X  terial  Angle,  where  you  fet  up  Marks  or  Beacons :  In  meafur- 
mg  from  Beacon  to  Beacon ;  as  you  pafs  by  any  fmall  Bow  or  Bend¬ 
ing  in  the  Hedge  :  You  (  1.)  Note  down  at  what  number  of  Chains 
and  Links ,  fuch  a  Bow  or  Bend  is  from  your  Beacon,  and  fet  that 
Number  down  in  the  middle  Column  of  your  Field  Book  :  (2.)  You 
meafure  from  your  ChainLtne  up  to  that  Bowtoc  Bending ,  and  note 
that  Diftance  down  in  your  Field  Book  in  one  of  the  fide  Columns  (on 
the  Right-hand  Column,  if  your'  Hedge  be  on  your  Right-hand  * 
or,  on  the  Left-hand  Column,  if  the  Hedge  be  on  your  Left-hand 
Then,  when  you  come  to  plot  your  Field,  you  firft  lay  down  the 
Cham  Lines ,  which  you  meafured  in  the  Field,  which  will  include 
the  greateft  Part  of  the  Field:  Within  the  Limits  of  thofe  Lines  in 
a  Figure  of  jour,  five  or  fix  Lines ,  all  confifting  of  right  Lines  -  ’the 
fame  which  you  meafured  with  your  Chain.  *  * 

Now,  this  large  right  lined  Figure  may  bell:  be  call:  up  by  divid¬ 
ing  of  it  into  Trapezias  and  Triangles  ;  but,  for  the  calling  up  of  the 
other  fmall  Pieces,  which  lie  between  the  Chain  Lines  and  the  Hedges 
ii  you  reduce  them  into  Triangles ,  as  they  will  be  a  great  many  in 
Number ;  fo  you  will  very  much  err  in  laying  of  them  down  firft 
and  m  taking  them  off  afterwards;  Eipecially,  if  the  Scale  you  pro* 
trad  by  be  very  fmall;  where  io or  12  Links  of  a  Chain  (  which  is 
halt  a  Rod  )  is  hardly  to  be  eftimated,  altho’  your  Scale  be  well  di¬ 
vided,  and  the  Points  of  your  Compares  very  fine.  For  the  removal 
of  this  great  Inconvenience,  I  fhall  in  this  Place  fhew  you  a  way  net 
commonly  ufed  (  becaufe  it  may  feem  fomewhat  tedious  >  where  bv 
you  may  caft  up  the  Quantities  of  the  fmall  Pieces  or  Off-fets  with  ’ 
out  reducing  of  them  into  Triangles,  (and  taking  the  Balls  and  Per. 

pendiculars 
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pendiculars  of  them  by  Compaffes,  and  applying  them  to  Scale  ■)  but 
by  tr  es  which  you  ad  tally  meafurcd  with  your  Chain;  and 
fo  lerynw-.j/e  you  plot  by  be  never  fo  (mail,  you  ihall  have  the  true 
Quantity  of  thefe  Off-fet  Pieces  as  exa£lly  as  any  of  the  greater  parts 
of  the  Field.  : 


What  I  have  here  deliver'd  in  general  Terms ,  1  will  now  make  pUin  fa 

Suppofeyou  have  meafured  in  *the  in-fide  of  a  Field,  (by  a  Hedge 
lying  on  your  Left-hand  )  a  Chain  Line  containing  8  Ch. '  1 2  Links  ; 
which  Line  let  be  A  B,  (Fig.  6)  and  that  at  A,  the  Hedge  is  diftant 
iy  L.  of  my  Chain,  which  I  note  down  in  my  Field  Booh  j  and 
meafuring  forward  from  A  towards  B,  at  the  End  of  t  Ch.  20  L. 
I  find  a  Bow  or  Bend  in  the  Hedge ,  from  which  I  meafure  (with 
my  Chain  or  Rod  9  and  find  the  Diftance  thereof  from  my  Chain 
to  be  90  Lin.  on  my  Left-hand,  which  I  fet  down  alfo  in  the  Left- 
hand  Column  :  And  going  on  forwarder  towards  B,  ’till  I  have 1 
meafured  2  Ch.  30  L.  where  I  meet  with  another  Bend  in  the 
Hedge,  which  is  diftant  from  my  Chain  Line  1  Ch.  05  Lin.  which 
I  fet  down  in  my  Field  Book,  and  fo  all  the  other  Lengths  and  Di- 
ftances,  according  as  I  find  them  in  my  Paflage  from  A  toB:  And 

when  I  come  to  B,  my  Obfervations, 
which  I  made  by  :the  way,  will  appear 
in  my  Field  Book  to  be  fuch  as  in  the 
Margin .•  By  which  I  may  protradt  the 
Line  A  B,  (  and  confequently  the 
crooked  Hedge)  as  followeth:  And  al¬ 
fo  to  find  the  Area  of  all  the  little 
Pieces  intercepted  between  them. 
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I.  How  to  Yrotrali  the  fame ,  Fig.  6. 

1.  From  any  Scale  of  equal  Parts  (  or  a  Diagonal  Scale  rather) 

take  the  whole  Length  of  your  Station  Line ,  as  you  found  it  by 
Meafure,  8  Ch.  i  2  Lin.  and  lay  that  Diftance  down  upon  Paper 
from  A  to  B.  * 

2.  From  the  fame  Scale  take  25*  Li.  and  fet  them  from  A  to  C* 

3.  Take  i  C.  20  L.  and  fet  them  from  A  to  b,  and  from  thence 
fet  10  C.  90  L.  to  D. 

4.  Take  2  C.  30  L.  and  fet  them  from  A  to  c,  and  from  thence 
fet  1  C.  05  L.  to  E. 

y.  Take  3  C.  25-  L.  and  fet  them  from  A  to  d,  and  from  thence 
o  C.  70  L.  fet  them  from  d  to  F. 

6.  Take  y  C.  30  L.  and  fet  them  from  A  to  e,  and  from  t&nce 
fet  t  C.  $0  L.  to  G. 

7.  Take  7  Ch.45  L.  and  fet  them  from  A  to  f  and  from  f,  fet 

o  C.  js  L.  to  H.  \  ' 

8.  From  B,  at  the  End  of  8  C.  12  L.  fet  25-  L.  from  B  to  K. 

Laftly ,  Draw  the  Lines  CD,  D  E,  E  F,  F  G,  G  H  and  H  K,  it 

will  reprefent  the  true  Shape  of  the  Hedge,  with  all  its  Bows  or  Bends  : 
And  the  (Freight  Line  A  B,  reprefents  the  Chain  Line. 

Q.qq 


II.  To 
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II.  To  find  the  true  Area,  or  Superficial  Coo- 
tent  of  this  Irregular  Figure  AC  D  EfG 
HKB,  in  Acres,  Roods  and  Perches. 

1.  The  Perpendicular  (or  Off-fet)  A  C,  is  25  L.  and  the  Per¬ 

pendicular  (or  Off-fet  )b-D,  is  90  L.  diefe  two  added  together 
make  1  Ch.  15  L.  the  half  whereof  is  57  L.  This  multiplied  by 
1  C.  20  L.  ( the  Diftance  from  A  to  b, )  the  Product  will  be  .06840, 
for  the  Content  of  the  Trapezia  L.  . 

2.  The  Perpendicular  (or  Off  fet)  l  D,  is  90  L.  and  the  Perpen¬ 
dicular  (  or  Off-fet )  c  E,  is  1  C.cy  L.  which  added  together,  make 
1  C.  95  L*  the  half  whereof  is  97  Lin.  Then  fubftrad  1  C.  20  L. 

(  your  fitil  Diftance  from  A  to  b)  from  2  C.  30  L.  (  your  Diftance 
from  A  to  c )  the  Remainder  will  be  1  C.  10  L.  which  multiply  by  97 
L.  and  the  Product:  will  be  .10670,  for  the  Content  of  the  Trapezia  M. 

3.  The  Perpendicular  (or  Off-fet)  rE,  is  s  C.  05  L  'and  the  Per¬ 
pendicular  (or  Off-fet)  d¥,  is  70 L.  which  added  together,  make 

1  e  C  75  L.  the  half  whereof  is  87  L.  Then  fubflraft  A  c,  z  C.  30  L. 
from  A*/,  3  C.  25  L.  the  Remainder  will  be  95  L.  which  multiplied 
by  87L.theProdu£l  will  be  .08265/01*  the  Content  of  the Tr apezia  N. 

4.  The  Perpendicular  (  or  Off-fet  3  at  F,  is  70  L.  and  the  Perpen¬ 
dicular  (or  Off-fet)  e  G  is  1  C  50  L.  which  added  together,  make 

2  G.  20  L.  the  half  whereof  is  1  C.  10  L.  Then  fubftraft  Ad,  3  C 
25  L.  from  A  5  C.  30  L.  and  the  Remainder  will  be  2  C.  03  L. 
And  that  multipy’d  by  iC  10  L.  the  Product  will  be  .22550, 
which  is  the  Content  of  the  Trapezia  O. 

5  The  Perdendicular  (or  Off-fet)  e  G,  is  1  C.  50  L.  and  the 
Perpendicular  ( or  Off  fet) /H  isoC.  75  L.  which  added  together 
makes  2  C.  2  5  L.  the  half  whereof  is  i  C.  12  L.  Then  fubifraft 
Af,  5C.  50  L.  from  A/,  7  C.  45  L..and  the  Remainder  will  be 
2  C.  15  L.  which  multiply’d  by  1  C.  12  L.  produceth  .24030,  for 
the  Content  of  the  Trapezia  P. 

6.  The  Perpendicular  (  or  Off-fet )  /  H  is  75  L.  and  the  Perpendi¬ 
cular  BK,  25  L.  which  added  together  make  1  C.  the  half  whereof 
is  50  L.  Then  fubftract  A/,7  C.45  L,  from  A  B,  8  C.  12  L.  the 
Remainder  will  be  67  L.  which  multiply’d  by  50  L.  the  Product 
n*>->ro  will  he.  rhe  A  rea  of  the  Trapezia  Q. 

7.  Add  ah  thefe  Produtts  together,  as  you 
fee  done  in  the  Margin,  the  Sum  of  them  is 
.75755,  which  reduced (  as  is  before  taught) 
makes  o  Acres ,  3  Roods  and  1  Perch ,  and  fo 
much  Land  is  contained  in  the  Piece  A  C  D 
E  F  G  H  K  B,  between  the  Chain-Line  and 
the  Hedge. 


L  — 

; .  0 

0 

a 

4 

0 

M- 

*  .  1 

0 

6 

7 

0 

N  — 

.  0 

8 

2 

6 

c 

s 

0- 

.  2 

2 

5 

5 

0 

P  — 

.  2 

4 

0 

8 

0 

Q- 

.  0 

I 

I 

0 

Sum 

•  7 

5 

7 

5 

5 

The  End  of  the  Fifth  Book. 
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The  Sixth  Book. 


X  1 

Of  Surveying  by  the  Chain  only.  • 

^ARGUMENT. 


A  Surveyor  may,  at  fome  time  or  other,  be  required  to  take  a 
Diftance ,  Meafure  a  Field ,  Cl  oft,  or  Wood:  And  to  make  a  Plot 
of  the  fame  upon  Paper  or  Parchment ;  when  his  lnftruments  are  not 
at  hand :  Now,  how  fuch  Works  may  be  performed  without  any 
graduated  Inftrumenty  (  by  a  Chain  only )  I  (hall  plainly  fhew  in 
thefe  few  following  Examples,  a 

%  ?  y  *'•■*•*  n 1  **  \  •  j  l '  T* 

How  to  take  an  inacceffible  Diftance,  by  the 

Chain  only. 

LET  A  (  Fig  1  )  be  a  Tree  (or  other  Objett)  and  you  being  at 
B,  fhculd  be  required  to  tell  how  far  the  Tree  at  A  is  irom 

you: 

1.  Standing  at  B,  (  which  call  your  fir  ft  Station)  look  towards  A, 
and  caufe  fome  Body  to  move  fo  (at  fome  convenient  Diftance  from 
B  )  that  he  may  Hand  between  your  Eye  and  the  Objetf  at  A,  as  at  D, 
and  there  let  him  fet  up  a  fmall  Stick  or  Mark. 

2.  From  B,  meafure  out  any  number  of  Chains  and  Links  to  any 
Mark  fee  up  (either  on  the  right  or  left-hand  from  B)  as  to  C.  7  C. 
00  L  and  there  fet  up  another  Mark  (which  call  your  fecond  Sta¬ 
tion'):  And 

3.  From  thence  look  towards  the  Objeft  at  A  ;  and  at  fome  con¬ 
venient  Diftance  from  G,  in  the  vifual  Line  C  A,  caufe  one  to  fee 
up  a  fmall  Stick  or  Mark,  as  at  G. 

4.  In  [any  two  places  of  the  Line,  between  B  and  C.  caufe  two 
Marks  to  be,  fet  up,  as,  one  at  E,  the  other  at  F. 

y.  Meafure  the  D-iftances  B  D,  BE,  D  E  :  And  alfo  the  Di-> 
fiances,  C  G,  CF,  GF  :  Setting  them  down  in  a  Piece  of  Paper 

with 
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•with  their  refpeftive  Lengths  to  them  ':  As  in  the  following  Exam - 
vie  is  here  done.  .  r  r,  T » 

f  _  _  _  r>  Of  n  of  I  *7  l  ,h .  I  in. 


From 


f  B  to  D  — 

- 2 

00 

1  B  to  E - 

—  2 

00 

1  D  to  E - 

- —  2 

10 

i  C  to  F 

-  2 

50 

C  to  Ct  — 

- .  X 

50 

t_F  to  E  — 

,  t 

3 

6$ 

Thefe  Meaiures  being  thus  notea  uown  m  *  uuv  ^  ,  y 

may  protraft,  or  lay  the  fame  down  upon  Paper  or  Parchment,  by 

the  Directions  following. 

■  '  *  *. 

How  to  FrotraS,  or  lay  down  the  former  Mea- 
fures,  and  thereby  find  the  required  Difiances 
from  D  or  C  to  the  Object  at  A. 

This  is  to  be  performed  by  the  VIII  Geometrical  Problem  of  the 

Tir  (IBook.  ....  ,  r 

j  Upon  Paper  or  Parchment,  draw  a  right  Line  at  pleaiure, 

as  H  K  • 

а.  From  any  Scale  of  equal  Parts ,  take  7  Chains  (  which  is  the 

Diftance  between  your  two  Stations )  and  fet  them  upon  the  Line 

H  K,  from  B  to  C.  ‘  ;  ■.  .  .  ,  ,  * 

1  Take  the  Diftance  B  D  or  BE  2  Chains,  and  with  that  Di¬ 
ftance,  fetting  one  Foot  of  the  Compares  in  B;  with  the  other  de- 
fcribe’theobfcure  Arch  E  a  D. 

4.  From  the  fame  Scale,  take  the  Diftance  D  E,  -r  Ch.  10  Lim 
and  fet  them  upon  the  obfcure  Arch,  from  E  to  D. 

5.  Through  the  two  Points  B  and  D,  draw  a  right  Line  at  plea- 

fure,  as  the  Line  B  DM.  Then,  .  , 

б.  Take  the  Diftance  C For  CG  1  Cb.50  Lin.  with  which  di¬ 
ftance,  fet  one  Foot  of  the  Compaffes  in  C,  and  with  the  other  de- 

fcribe  the  obfcure  Arch  F  b  G.  _  _  . 

7.  From  the  fame  Scale,  take  the  Diftance  F  G,  3  Gh.  05  Lin. 

and  fet  them  upon  the  obfcure  Arch,  from  F  to  G.  And, 

8  Through  the  two  Points  C  and  G,  draw  a  right  Line  at  plea- 
fure,  as  C  G  L,  crofting  the  former  Line  B  D  M  in  the  Point  A, 
which  is  the  Point  where  the  Objeti  ftandeth. 

Q,  If  voii  take  the  Length  of  the  Line  B  A,  and  meafure  it  upon 
the  fame  Scale,  from  whence  you  took  your  former  Diftances,  you 
will  find  it  to  contain  14  Chain  ^  which  multiply’d  by  66,  gives 
914  Foot  >  for  the  D* fiance  ot  the  Tree  at  A,  from  the  Place  cf  your 

firft  (landing  at  B:  And  ,  , 

10.  C  A  bein'!  meafured  bv  the  fame  Scale,  will  be  found  to  be 

ix  Chains  (or  792  Foot.)  In  this  manner,  nor  only  the  D  fiance  of 
one  Place,  but  of  many  Places  may  be  tajten  by  the  often  Repentron 
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of  the  fame  Work;  which  is  fo  obvious,  that  an  Example  is 
needlefs. 

•  .  I  ’  ^  ■  •  .  .  A  L 

How  ( hy  the  Chain  only )  to  take  the  true  Plot 
of  an  irregular  Field,  confining  of  many  Sides 
and  Angies  ;  And  how  to  make  a  per f eld 
Draught  of  the  fame,  upon  Paper  or  Parch¬ 
ment. 


ET  ABCDEFGHIKL  QlR>  (  Fig.  3. )  be  an  irregular  Fields 
to  be  meafured  by  the  Chain  only. 

1.  At  your  firft  Entrance  into  the  Field,  caufe  Beacons  or  other 
viftble  Marks  to  be  fet  up  at  (or  as  near  as  you  can  to  ;  all  the  prin¬ 
cipal  Angles  or  Comers  thereof:  Asthofe  at  M,  N,  Oand  P. 

2.  Confider  the  fitteft,  or  mod  convenient  Corner  to  begin  at 

(  altho’  any  will  ferve)  as  I  have  here  done  with  the  Beacon  or  Mark  • 
at  O. 

3.  Then  laying  one  End  of  the  Chain  to  the  Beacon  at  O,  mea- 
fure  out  two  Chains  (  more  or  lefs,  as  you  fee  Occafion  )  from  the 
Beacon  at  O,  towards  the  Beacon  at  P,  and  at  the  End  of  two  Chain s 
(or  other  Meafure;  ftick  up  afmail  Mark  or  Stick,  as  at  the  Mark  ^ 
in  the  Figure.  Again,  from  your  Beacon  at  O,  meafure  out  two 
Chains  45-  Links  (or  other  Meafure)  from  the  Beacon  at  O,  towards 
the  Beacon  at  N,  and  there  fet  up  another  fmall  stick  or  Mark  as  at 
fin  the  Figure:  And  then,  meafure  with  your  Chain,  the  Didance 
between  the  two  Sticks  or  Marks  at  ^andf,  which  fuppoie  to  be 
2  Chains  91  Links. 

4.  Prepare  a  Book ,  or  Sheet  of  Paper ,  ruled  as  is  done  in  the  Mar¬ 
gin  hereof,  to  fet  down  your  Msafures  as  you  go  about  the  Field. 
But  firft  (  at  the  Top  of  the  Book  or  Pap  er ,  make  a  Triangle  anfwer- 
able  to  that  which  you  meafured  out  upon  the  Ground  in  the  Field, 

(  as  Fig.  z.  )  and  fet  fuch  Numbers 5  Letters ,  and  Marks  to  it,  as  you 
there  meafured,  and  defigned  to  know  them  by,  even  as  yoq  fee  in 
Fiz.  2. 

This  done,  begin  your  Work  at  your  Beacon 
at  O,  and  meafure  the  Diftance  of  it  from  the 
Hedge  on  your  left-hand,  and  finding  it  to  be 
30  Links  of  your  Chain  ,•  fet  down  30  Links  on 
the  left-hand  Column  of  your  Book,  againft  oCh, 

00  Links  (  or  at  the  beginning  of  your  Meafure) 
becaufe  the  Hedge  was  on  your  left-hand. 

Then  with  your  Chain,  meafure  from  the 
Beacon  at  O,  towards  the  Beacon  at  P,  in  a  right 
Line  :  And  as  you  go  along,  at  the  end  of  1  Ch. 

40  L.  you  find  a  Break  or  Bend  in  the  Hedgey  which 
is  diftant  from  your  Chain  Line  70  Links.  Set 
down  the  1  Ch.  40  L.  in  the  Middle  Column ,  and 
the  70  Lin.  againft  it,  in  the  Left-hand  Column  of 

R  r  r  .  the 
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the  Table.  Then  going  on  farther  towards  P,  at  the  end  of  3Ch. 
40  Lin.  you  come  againlt  another  Break  or  Bow  in  the  Hedge,  which 
is  diftant  from  your  Chain- Line  50  Lin.  both  which  Let  down  in  your 
Book  or  Paper  in  their  refpe&ive  Columns.  And  going  on  farther 
(in  a  ftreight  Line)  towards  P;  at  the  End  of  6  Cb.  50  Lin.  I  find 
another  Break  or  Bow ,  which  is  diftant  from  your  Chain  Line  1  Ch. 
20  L.  both  which fet  down  in  their  refpe&ive  Columns'.  And  fo  mea- 
fure  cn  to  your  Beacon  at  P,  which  will  terminate  at  the  end  of  7  Ch. 
20  L.  this  fet  down  in  the  middle  Column:  And  becaufe  the  Bea¬ 
con  at  P,  is  40  Lin.  diftant  from  the  Hedge,  fet  40  Lin.  in  the  Left- 
hand  Column,  again!!  7  Ch.  20  Lin.  in  the  middle  Column  :  And  then 
draw  a  Line  crofs  your  Book  or  Paper,  to  fignify,  that  you  have 
done  with  that  Side  of  the  Field, 

Then,  in  your  ftook, in  the  middle  Column,  under  Ch.  Lin.  write 
o  00.  And  becaufe  the  Beacon  at  P,  is  diftant  from  the  Hedge  on 
your  Left-hand  70  Lin.  fet  70  Lin.  in  the  Left-hand  Column  of  the 
Table,  again!!  o  00  ;  then  go  on,  and  meafure  towards  the  Beacon 
atM,  and  meafuringon,  at  the  end  of  2  Ch.  10  Lin  you  find  that 
the  Chain  Line  juft  touches  the  Corner,  or  Bow  of  the  Hedge  ; 
wherefore,  fet  down  2  Ch.  10  Lin.  in  the  middle  Column,  and  a- 
gainft  it  in  the  Left-hand  Column  write  Touch.  And  mealuring  on 
farther  towards  M,  at  the  end  of  }Cb.  3?  Lin.  I  find  another  JBow 
in  the  Hedge,  diftant  from  the  Chain  Line  90  Lin.  both  which  fet 
down  in  their  proper  Columns  :  And  meafuringon  farther,  again!! 
4CI1.  80  Lin.  I  find  another  Bow,  diftant  from  the  Chain  Line  40 
Lin.  both  which  fet  down.  Then  meafuring  on  to  your  Beacon  at 
M,  you  find  the  Length  to  be  5  Chains  yo  Lin.  which  fet  down  in 
the  middle  Column  ;  and  becaufe  the  Beacon  at  M,  is  diftant  from 
the  Chain  Line  1  Ch.  10  Links,  fet  1  Ch.  10  L.  in  the  Left-hand 
Column  again!!  5  Ch.  50  Lin.  And  thus  having  finilhed  this  Side 
of  the  Field;  and  therefore  draw  a  Line  crofs  your  Book,  as  before. 

In  this  manner  muft  you  deal  with  the  other  two  Sides  (  and 
Chain  Lines  M  N  and  NO)  in  the  Field,  and  fet  the  feveral  Di~ 
ftances  at  every  Bend,  and  the  Diftance  of  every  Bend  from  the 
Chain  Line,  as  you  fee  is  done  here  in  this  Table. 

And  thus,  having  fhew’d  you  how  to  meafure  fuch  an  irregular 
Piece  of  Ground  (  as  to  the  Work  in  the  Field  )  it  refteth  now  to 
fhew  you  how  to  make  a  true  Plot  or  Figure  thereof  upon  Paper  or 
Vellom ,  in  order  to  the  finding  o!  the  Content  or  Quant  it j  of  the 
Field,  in  Acres ,  Roods  and  Perches. 

How  to  Protract,  or  lay  down  upon  Paper  any 
irregular  Piece  of  Ground,  meafured  by  the 
Chain  only,  as  in  the  foregoing  Work, 

Firfl,  Upon  a  Sheet  of  good  ftrong  Paper,  draw  aright  Line  at 
pleafure,  towards  one  end  whereof,  aflame  a  Point,  as  at  Q,(Fig.  3.) 
reprefenting  the  place  where  you  fet  up  your  firit  Beacon. 


f 
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Secondly }  With  your  Compares,  from  any  Scale  of  equal  Parts, 
take  out  two  Chains,  and  fet  them  upon  the  Line  before  drawn, 
from  O  to  *  ;  alfo,  out  of  the  fame  Scale,  take  two  Chains  91  Links, 
and  fetting  one  Foot  of  the  Compares  in  the  Point  *,  with  the  other 
Foot  defcribe  an  obfcure  Arch  of  a  Circle  z  z, :  And  then,  take  two 
Chains  45  Lin.  from  the  fame  Scale  ;  and  fetting  one  Foot  of  the 
Compares  in  O,  with  the  other  defcribe  another  obfcure  Arch  #  -+*, 
cutting  the  former  Arch  in  the  Point  T,  through  which  Point  draw 
the  right  Line  O  T  N  at  pleafure  :  And  now  you  have  upon  your 
Paper  a  Triangle,  like  in  all  refpeft:  to  that  which  you  meafured  • 
out  in  the  Field,  and  agreeable  alfo  with  that  at  the  Top  of  your 
Bock  or  Paper. 

Thirdly ,  Lay  your  Book  or  Table  before  you,  by  which  you  fhall 
find  that  your  frit  Chain  Line  did  contain  7  Chains  20  Lin.  where¬ 
fore  take  7  Ch.  20  Lin.  from  your  Scale,  and  fet  them  from  O  to  P, 
fo  is  P  the  Place  of  your  fecond  Beacon.  Again,  by  your  Book  you 
find,  that  the  Pittance  between  your  firft  Beacon  at  O,  and  your  laft 
at  N,  was  y  Ch.  90  Lin.  Take  y  Ctfe  90  Lin.  from  your  Scale, 
and  let  them  upon  the  Line  O  T  N,  from  O  to  N,  fo  is  N  the  place 
of  your  laft  Beacon.  And  now,  finding  by  your  Book,  that  your 
fecon  do  Station  (  or  Chain  Line;  doth  contain  5  C.  50  L.  take  that 
Length  out  of  your  Scale,  and  fetting  one  Foot  of  the  Com  pa  (Tes  in 
P,  with  the  other  defcribe  the  obfcure  ArchS  S  :  And  the  Length  of 
your  third  Chain  Line,  being  6  Ch.  yo  Lin.  take  6  Ch.  50  Lin.  bom  * 
your  Scale,  and  fetting  one  Foot  in  N,  with  the  other  Foot  delcnbe 
the  obfcure  Arch  V  V,  eroding  the  former  ArchSS,  inthe  ;  oint  VT, 
which  is  the  Point  for  your  third  Beacon :  And  thus  have  you  drawn 
upon  your  Paper,  your  four  Chain  Lines,  making  the  Quadrilateral 
Figure  or  Trapezian  M  N  O  P. 

45 Fourthly ,  Having  gone  thus  far,  you  mutt  have  recourfe  to  your 
Bock  again,  and  there  finding,  that  at  your  beginning  at  O,  your 
Beacon  at  O,  did  ftand  30  Links  diftant  from  the  Hedge  ;  take  30 
Lin.  from  your  Scale,  and  fet  them  from  O  to  n.  Alfo,  at  the  end 
of  1  Ch.  40  Lin.  at  a ,  the  Bow  of  the  Hedge  was  diftant  from  the 
Chain  Line  70  Lin.  From  your  Scale,  take  firft  1  Ch  4oLin.  and 
fee  them  from  O  to  a ,  and  the  70  Lin.  from  a  to  B,  and  then  draw 
the  Line  »B,  extending  it  to  A.  Then  take  3  Ch.  40  Lin.,  and  fet 
them  from  O  to  h ,  and  yo  Lin.  from  h  to  C ;  and  draw  the  Line  B  C* 
Then  take  6  Ch.  yo  Lin.  and  fet  them  from  Oto  c ,  and  1  Ch.  20  Lin. 
and  fet  them  from  c  to  D.  and  draw  the  Line  C  D.  Then  at  7  Ch. 
20 L.  which  is  at  the  Beacon  at  P,  fet  40  Lin.  to  the  Hedge  at  q, 
and  through  that  Point  draw  the  Line  D  q ,  extending  it  to  E.  And 
thus  is  this  firft  Side  of  your  Field  finiftied. 

Fifthly ,  Begin  again  at  the  Beacon  at  P,  where  you  find  by  your 
Book,  that  the  Beacon  was  diftant  from  the  Hedge  70  Lin.  fet  70 
Lin.  from  P  to  E,  and  draw  the  Lin.  D^E.  Then  at  2  Ch.  10  Lin. 
you  find  that  your  Chain  Line  did  touch  the  Bail?  of  the  Hedge; 
wherefore,  take  2  Ch.  10  Lin.  from  your  Scale,}  and  fet  them  from 
P  to F,  C or  d)  and  draw  the  Line E  F.  In  like  manner,  you  find 

that 
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that  at  3  Ch.  3f  Lin.  the  Bow  of  the  Hedge  was  diftant  from  the 
Chain  Line  90  Links :  Set  the  3  Ch.  3  7  L.  from  P  to  e,  and  the  90 
Lin.  from  etoG,  and  draw  the  LineF  G.  Then  your  next  Length 
4  Ch.  80  Lin.  will  reach  from  P  to /,  where  the  Bend  of  the  Hedge 
is  diftant  from  the  Chain  Line,  40  Lin.  Set  the  4  Chains  80  Lin. 
from  P  to  /i  and  the  80  Lin.  from  f  to  H,  and  draw  the  Line  G  H. 
Then  your  laft  Length  5  Ch.  50  Lin.  will  reach  from  P  to  M, 
where  the  Beacon  at  M  is  diftant  from  the  Hedge  1  Chain  10  Links, 
fet  the  1  Ch.  10  Lin.  from  M  to  I,  and  draw  the  Line  H  G. 

•  Thus  have  you  finifhed  your  fecond  Side,  and  in  the  fame  manner 
muft  you  deal  with  the  other  two  Sides ;  and  in  fo  doing,  you  (hall 
have  the  true  Plot  of  the  irregular  Piece  of  Grce/nd upon  your  Paper, 
which  you  may  caft  up  in  Acres,  Roods  and  Ferches ,  by  the  Dire - 
[Hons  given  in  this  Book. 

Hove  to  take  the  Plot  of  a  Wood  { into  which 
you  cannot  come  to  meafure  )  by  going  round  a- 
bout  the  fame ,  by  the  Chain  only :  And  to  make 
a  Plot  thereof  upon  Paper  or  Veliom.  _ 

LE  T  W  (  Fig .  4. )  be  fuch  an  irregular  Piece  to  be  meafured 
and  plotted. 

1.  Go  about  the  fame,  and  as  near  as  you  can  to  the  Hedges 
Sides  that  inclofe  the  Wood;  and  at  all  eminent  Turnings  or  Cor¬ 
ners  thereof,  fet  up  Marks  or  Beacons ,  as  at  A,  C,  D  and  E. 
Then, 

1.  At  the  Beacon  B,  meafure  out  2  Chains  (  or  any  other  Mea¬ 
fure  )  from  B  towards  A,  and  alfo,  towards  C  ;  to  the  Marks  $  and 
®  ;  and  alfo  meafure  the  Diftance  between  thofe  two  Marks. 

2.  Alfo,  meafure  the  Beacon  at  C,  meafure  out  towards  the 
Beacons  at  Band  D,  2  Chains  ( or  other  Meafure)  as  at  the  Marks 
*  and  together  with  the  Diftance  between  thofe  two  Marks. 
And  then, . 

3.  Having  prepared  a  Field  Book  ruled  like  this  in  the  Margin. 
Begin  to  meafure  as  followeth,  viz,. 

1  From  A  towards  B,  where  the  Beacon  at  A  ftands  75 *  Links 
from  the  Hedge  of  the  Wood,  wherefore,  agaiuft  o  Chains  00  Links 
(in  the  middle  Column  of  your  Field  Book)  fet  75*  Links  in  the 
Left-hand  Column,  becaufe  the  Hedge  was  on  your  Left-hand. 
Then,  meafuring  on  in  a  right  Line  towards  B,  where,  at  o  Ch. 

50  Links,  your  Chain  Line  is  diftant  from  the  Hedge  60  Links ;  fee 
down  o  Ch.  50  Lin.  in  the  middle  Column,  and  againll  it  60  Lin.  in 
the  Left-hand  Column.  Then, 

Meafuring  on  far-  .r  1  Ch.  05  Links'}  Your  Chain-  ,r  o  C.  70  L. 
ther  towards  the  1  1  75 

Beacon  at  B,  you  ?  3  40 

find  that  at  [4  30 


line  is  di-  !  o  30 
f  ftant  from  ^  o  77 

J  the  Hedge  ^  o  27 
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All  which  fet  down  in  your  Field  Book,  as  you  Field  Boolr 
fee  done  in  the  Prefident  in  the  Margin. 

2,.  And  now  being  arriv’d  to  your  Beacon  at  B, 
make  in  your  Field  Book  a  Triangle,  like  unto  that 
which  you  fet  out  in  the  Field  at  the  Beacon  B>  let¬ 
ting  to  it  the  fame  Meafures  as  you  there  mea- 
fured,  and  as  you  fee  is  done  in  ^  Fig.  y. )  And  _ 
then,  "  % 

3.  Begin  to  meafure  from  B  ( in  a  right  Line)'  0  6y  3 
towards  C,  and  meafuring  along,  you  (hall  find,  Touch  <s 
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All  which  fet  down  in  your  Field  Book,  and  be¬ 
ing  come  to  your  Beacon  at  C,  make  there  a  Tri¬ 
angle,  like  unto  that  which  you  fet  out  in  the 
Field,  letting  the  like  Marks  and  Numbers  to  it, 
as  is  done  in  (  Fig  6  )  And  then, 

4.  Begin  to  meafure  from  the  Beacon  at  C,  to¬ 
wards  that  at  D  in  a  right  Line  ;  and  in  your  .mea¬ 
furing  along,  you  (hall  find, 
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All  which  fet  down  in  your  Field  B^ok :  And  then, 

$.  Begin  to  meafure  from  the  Beacon  at  D,  towards  that  at  E 
where  you  find,  '  M  ■  7  ■  * 
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All  which  you  mud  fet  down  in  your  Field  ;  and  fo  proceed.’ 

6.  Meafure  from  the  Beacon  at  E,  to  the  Beacon  at  A  where 
you  began ;  and  in  your  Progrefs  you  find, 
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All  which  fet  down  in  your  Field  Book,  in  the  Order  as  you  fee 
them  fet  in  the  Exemplary  Table  in  the  Margin. 

And  thus  having  finifhed  your  Work  in  the  Field,  you  may  pro¬ 
ceed  to  Brotratt*  or  lay  the  fame  down  upon  Paper ,  and  make 
a  fair  Plot  thereof,  as  followed). 


How  to  Protract,  and  make  a  fair  Draught  or 
Plot  of  the  W  ood  before  me  a  fared* 

*  —  .  r 

<  •  c>  (UUv  >  .  r  '  •  +V  i  '  1  •  \  /1  * 

r  '-v  '  ^  J 

BEING  provided  with  a  Sheet  of  Paper  or  Parchment,  upon 
it  draw  a  right  Line  at  pleafure ;  and  laying  your  Field  Book 
before  you,  therein  you  will  find,  that  from  your  fir  ft  Beacon  at  A, 
to  your  fecond  Beacon  at  B,  there  was  contained  7  Chains  iy  Links  : 
Therefore, 

1.  Take  7CI1.  iy  L.  from  your  Scale,  and  prick  that  Diftance 
down  ( upon  your  Line  before  drawn)  from  A  to  B  :  And  becaufe 
the  Beacon  at  A  was  diftant  from  the  Hedge  yy  L.  Take  7y  L.  from 
your  Scale,  and  fet  them  from  A  to  1.  Then,  at  o  C.  yo  L.  from  A 
the  Hedge  is  diftant  from  the  Chain  Line  60  L.  therefore  take  the 
50  L.  and  fet  them  from  A  to  a ,  and  the  60  L.  from  a  to  2 
Then;  :  f  . 
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And  draw  the  Lines  i.  i.  z,  3  3.  4  4.  y  and  y  6,  And  fo 

have  you  finfhed  that  Side  of  the  Wood  that  lies  againft  the  Chain 
Line  A  B.  Then, 

When  you  come  to  your  Beacott  at  B,  have  .recourfe  to  your 
Field  Book,  and  upon  B  make  a  Triangle  equal  to  that  you  mea- 
fured  out  in  the  Field,  by  fetting  x  C.  00  L.  from  B  to  ©,  and  from 
B  to  5,  and  x  Ch.  yo  L.  from  ®  to  5,  and  drawing  the  Line  B  8  C, 
which  by  your  Book  you  will  find  to  contain  10  Chains.  Then, 

3.  Going  from  B  towards  C,  you  will  find  by  your  Field  Book, 
That 
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And  draw  the  Lines  6*7  7  8  8.9  '9.10,  fo  fhaU  you  have 

protracted  that  Part  c  f  the  Wood,$which  lies  againft  your  Chain 

Line  B  C.  And  then, 

'  *  '  ( 
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4.  When  you  come  to  your  Beacon  at  C,  having  recourfe  to  your 
Field  Book  again  j  upon  the  Point  C  make  a  Triangle  equal  to  that 
which  you  meafured  out  in  the  Field,  by  fetting  2  Ch.  00  L,  from 
C  to  *  upon  the  Line  B  C,  and  from  C  to  £  upon  the  Line  C  D, 
with  the  Diftance  of  1  Ch.  30  L.  between  them,  and  through  the 
Point  S  draw  the  Line  C  D,  which  (  by  your  field  4Book  )  con* 
tains  4  Ch.  5:0  L.  And  then,  . 

Meafuring  from  you  Beacon  at  B,  towards  the  Beacon  at  D  ^ 
you  will  find  by  your  Field-book,  That 


20. 30  L.7  j.  C It 7*1'  h e fJedg^  was  5oC2*L.  7fet  which?  k  io  if 
4  8°  £  £  l£dift.  fromC.L.  55  3  from  3  /toi2 


And  draw  the  Lines  io.  n  and  n.  12,  fo  (hall  you  have  protracted 
that  Part  of.  the  Wood  which  lies  againft  the  Chain  Line  C  D. 

6.  When  you  come  to  the  Beacon  at  D,  look  for  the  Length  of 
your  next  Chain- line  from  D  to  E,  which  you  will  find  to  contain 
7  Ch.  20  L.  which  take  in  your  Compafles,  and  fetting  one  Foot  in 
D,  with  the  other  Foot  defcribe  the  obfcilre  Arch  H  H :  Alfo,  the 
Length  of  your  Chain-line  from  the  Beacon  at  E,  to  the  firft  Beacon 
at  A,  you  find  to  be  9  Ch.  30  L.  which  alfo  take  out  of  your  Scale, 
and  fetting  one  Foot  of  the  Compafles  in  A,  with  the  other  defcribe 
the  obfcure  Arch  KK,  eroding  the  other  Arch  in  the  Point  E;  and 
then  draw  the  two  Lines  D  E  and  A  E ;  and  fo  are  all  your  Chain- 
lines  protracted.  And  then, 

7.  You  will  find  by  your  Field  Book,  that  in  meafuring  from  D 
to  E,  you  found  that 
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And  draw  the  Lines  13.14  1415  15.16.  And  fo  you  have 

protra&ed  that  Part  which  lies  againft  your  Chain-line  between 
D  and  E. 

8.  Laftlj,  In  meafuring  from  the  Beacon  at  E,  to  the  firft  Beacon 
at  A,  you  do  find  by  your  Field  Book,  That 
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And  then  draw  the  Lines  16.17  17.18  18.19  19.20.  20.21 

21.22  And  fo  is  your  Protraction  ended:  The  form  of  the  Wood 

being  as  in  the  Figure, 


In 


1 64.  Tie  Ufe  of  the  fever al  Lib.  VI. 

In  the  calling  up  whereof,  you  mult  firft  find  the  Content  of  the 
whole  Figure  made  by  the  Chain  Lines  AB,  B  C,  I)  C,  D  E  and 
E  A :  And  afterwards,  of  the  Triangles  and  Trapezia  made  by  the 
Off-Jets',  which  being  deducted  from  the  Content  of  the  whole 
Fisare  A  B  C  D  E,  there  will  remain  the  Area  or  Content  of  the 
Wood  only. 

Several  Errors  in  Me af tiring  of  Land,  fre¬ 
quently  practifd  (  and  too  often  trufled  to  ) 
■  by  the  Vulgar,  detected.  ‘{""f  - 

I.rOME  there  are  who  fay,  That  if  tm  Pieces  of  Land  are  of  an 

tj  equal  Number  of  Poles,  Perches  (  or  other  Mealure)  about-,  that 
thofe  tivo  Pieces  of  Land  do  contain  equal  Quantities  of  Ground  ;  but 
this  is  evidently  lalfe; 

For  let  the  Piece  of  Land  (  Fig.  4.  )  which  lies  in  a  true  Square 
Form,  be  every  Side  thereof  80  Perches  5  then  four  times  80  is 
320,  and  fo  many  Perches  is  that  Piece  of  Lmd  about :  And  80  P. 
one  of  the  Sides,  being  multiply’d  in  itfeif,  that  is,  80  by  80,  the* 
Product  will  be  6400  Perches,  and  that  is  the  true  Content  of  that 
Square  Piece  in  Perches,  which  is  juft  40  Acres.  Now  there  is 
another  Piece  of  Land  (  Fig.  5.  )  which  lies  in  a  Square  Form  alfo 
(all  the  Angles  of  it  being  Right  for  Square)  Angles,*)  but  the 
Length  thereof  is  no  P.  and  the  Breadth  50  P.  now  this  Piece  of 
Ground  is  as  much  about  as  the  other;  for  twice  no  and  twice 
SO  added  together,  makes  320:  But,  if  you  multiply  no  the 
Length,  by  50  the  Breauth,  the  Produd  will  be  but  5500  P. 
which  is  lefs  than  the  other  by  900  Perches,  that  is,  lefs  by  c 
Acres,  i  Roods  and  20  Perches;  Thus  when  both  the  Figures 
are  Square  (  or  righc  angled  ;  )  but  if  a  Piece  of  the  fame  Length 
in  the  Sides,  and  of  the  lame  Breadth  at  the  Ends,  fhould  lie  in  fuch 
Form  as  the  Figure  6,  where  two  Angles  are  Obtufe,  and  two  A- 
cute ,  the  Difference  will  be  then  greater;  for  fu;h  a  Piece  is  not 
meafured  by  mulnplying  the  Length  by  the  B  eadth,  but  by  the 
Length  of  the  Jongeft  Mde  by  the  deepeft  Diftance  between 
thole  Sides,  which  is  here  but  32  P.  So  that  no  the  Len-th 
multiplied  by  31,  thatDiftance,  produceth  but  3520  Perches,  which 
is  lefs  than-the  firft  by  28S0  P.  or  18  Acres. 

Again  farther  :  Let  the  irregular  Piece  of  Ground  D  E  P  G  If , 
(Fg  7.)  whofe  Sides  are  D  E  57  Perches,  EF  85  Perches,  F  G 
72  Percnes.  G  440  Perches,  H  D  60  P  all  which  added  together 
nuke  320  PerJies  for  the  Compafs  of  the  whole  Figure,  equal  to 
the  \jmber  of  Perches  about  cite  Square  A  :  Now  this  Figure 
being  eait  up,  the  Superficial  Content  thereof  will  be  found  to 

be 
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fee  ^450  Perches,  which  is  lefs  than  the  perfeft  Square  Argute  A, 
by  950  Perches,  and  lefs  than  the  long  Squfe  B  by  jo  Perches 
bhly;  and  greater  than  the  Figure  C  by  1980  Perches.  By  thefe 
PVefidents  you  may  fee  that  the  nearer  any  right-lined  Fighfe  comes 
tcy  a  regular  Polygon,  the  more  capacious  it  is  j  for  of  ilt  right- 
lined  Figures,  the  regular  Polygon  is  rile  moil  cap&ciou^  :  But 
if  there  were  a  circular  Piece  of  Lund,  the  Circumference  where¬ 
of  were  310  Perches  about,  as  (  fig.  8.)  eqtfal  to  the  MeaTure  of 
the  Square  A  about :  Such  a  Circle  will  be  found  to  contain 
Perches,  which  is  more  than  the  Content  of  the  Geometrical 
Square  A,  by  1 742  Perches  $  for  of  all  Plain  Figures  wiiatioever, 

the  Circle  is  the  moll  capacious. 

*  •  .  Al.  o‘-v  ru-.unoJ  ;>hs; 


But  before  I  leave  the  Confutation  of  this  Error,  let  us  take 
again  a  View  of  the  irregular  Figure  laft  treated  of*  viz,.  D  8 
F  G  H;  Which  we  found  to  contain  545-0  Perches,  the  Corn- 
pafs  whereof  about  was  3x0,  equal  to  the  Square  A.  But  now 
fuppofe  the  Sides  or  Hedges  D  E*  E  F,  and  F  G>  to  be  in  the 
fame  Form  as  they  are  drawn  in  the  Figure ;  but  1  the  Hedge 
G  H,  may  as* well  turn  inwards  to  h9  and  the  Hedge  D  H  in¬ 
wards  alfcK  to  hy  and  yet  retain  their  fame  Lengths  ;  but  ma¬ 
king  another  kind  of  Figure,  namely,  D  E  F  G  h  D,  equal  a- 
bout  to  the  Figure  D  E  F  G  H  D,  but  lelfer  by  the  Quantify 
of  the  lhadowed  Piece  D  H  G  h,  which  contains  209  Per- 
dies.  This  needs  no  farther  Proof. 


II.  Another  Error  frequently  pra&ifed  in  meafuring  of  Ground 
(efpecially,  for  Ploughing*  Sowing,  Mowing,  Reaping,  &c.)  is  this  : 
That,  if  a  Piece  of  Ground  confiflmg  of  four  Sides  (  how  unequal 
foever  they  be,  )  if  you  add  the  two  oppo/ite  Sides  one  to  the  other , 
and  take  their  Halves r*  thefe  two  Halves  multiplied  together,  [ball  he 
the  true  Content  of  that  Piece  of  Ground. 


Others  there  are  that  fay, 

\ 

If  in  a  Tour  -  fided  Piece  of  Ground ,  you  meafure  crofs  the  Field 
from  the  Middle  of  one  Side,  to  the  Middle  of  the  other  Side ,  both 
Ways,  that  thofe  two  Lengths  multiplied  into  each  other i  [hall  give 
the  true  Content  of  that  Piece . 

Both  which  Errors,  I  thus  detect.  Let  there  be  a  Piece  of 
Land  of  Four  unequal  Sides,  as  O  P  Q^R:  (Fig.  9.)  Which 
Piece,  if  truly  meafured,  will  be  found  to  contain  13017  Per¬ 
ches,  that  is,  81  Acres,  1  Rood,  and  17  Perches. 


Now,  the  Side  P  QJs  40  Perches,  the  Side  OR  ( oppofite  to 
it,)  is  164  Perches ;  thefe  added  together  make  104  Perches,  the 
half  whereof  is  102,  Perches.  Again;  the  Side  P  O  is  izo  Per- 

T  1 1  ches. 
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ehes,  and  the  oppofite  Side  Q  R  108  Perches,  which  added 
together  make  318  Perches,  the  half  whereof  is  164  Perches 
Now  thefe  two  Halves  164  and  101  multiplied  together,  do 
make  16718  Perches  greater  than  the  true  Content  by  3711 
Perches 5  Or  13  Acres  and  31  Perches:  And  thus  is  the  Firft 
of  thefe  Errors  dete&ed :  Now  for  the  Second. 

A  Length  meafured  from  the  Middle  of  the  Side  P  O  to 
the  Middle  of  the  oppofite  Side  O  R,  will  be  found  to  contain 
iy6  Perches  :  And  the  Length  meafured  from  the  Middle  of 
the  Side  P  O,  to  the  Middle  of  the  oppofite  Side  Q.  R,  will  be 
found  to  be  96  Perches:  Thefe  multiplied  into  each  other  do 
produce  14976  Perches  for  the  Content,  which  is  more  than  the 
true  Content  by  19*9  Perches,  or  12  Acres  and  a  Quarter  :  yet 
lefs  than  the  former  erroneous  Way  by  almoft  half:  But  by  both 
thefe  Ways,  it  always  makes  the  Content  of  the  Ground  greater 
than  itfliould  be,  and  therefore  ought  to  be  rejected. 

t 
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The  Seventh  Book. 


The  ARGUM  ENT. 

]  Aving  in  the  foregoing  Books  largely 
treated  of  the  Surveying  of  all  man¬ 
ner  of  Grounds,  'whether  Wood- 
Land, Champion, or  other  Grounds , 
either  Plain,  or  Mountainous,  diversWays,  and 
hy  feveral  Inftruments,/  conceived  it  very  necef- 
fary  (to  the  compleating  of  this  Treatife)  to  fay 
fomething  concerning  other  kinds  of  Menfurati- 
ons,  and  could  think  of  none  more  convenient ,  than 
fuch  as  concern  Building,  and  Materials  there¬ 
unto  belonging ;  conjidering  that  Gentlemen  and 
Others,  have  continual  occafion  either  to  buy  or 
fell  Timber,  Stone,  and  other  Neceffaries  for 
that  pur pofe  ;  and  how  that  fome  in  the  purcha- 

A  fing, 
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ling,  and  others  in  the  felling  offuch  Materials, 
are  daily  ahufed ;  partly  out  oj  ill  Cuftoms  ( too 
frequently  in  ufej  hut  principally  for  the  want 
of  Geometrical  Knowledge  in  fuch  as  undertake 
jor  themfelves,  or  are  intrufied  by  others ,  in  fuch 
Employments.  For ,  Errors  in  many  Cafes  are 
committed  infenfbly ;  and  the  Undertaker,  for 
want  of  Skill  inGtomttry. knows  not  whence fuch 
Errors  do  arife ,  nor  how  to  rectify  or  amend  the 
fame  when  they  are  introduced.  I  have  therefore , 
in  this  Seventh  Book ,  laid  down  fuch  plain,  eafy, 
and  infallible  Rules  (all grounded  upon  firm  Geo¬ 
metrical  Principles)  for  the  Menfuration  of  Su¬ 
perficies  and  Solids,  as  Board, Glafs,  Pavement, 
Wainfcot,  Plaiftering,  Painting,  Brick- work, 
&c.  Likewife  o/'Solids.tf.f  Stone,  Timber  grow¬ 
ing,  or  fquared,0T.  And for  the  Eafe  and  Bene¬ 
fit  of  fuch  as  have  not  Skill ,  or  at  leaf  Leifure  to 
pry  far  into  this  kind  of  Learning ,1  havefor  their 
SakesCbefides  the  Ways  and  Means  whereby  thefe 
Menfurations  are  to  be  performed j  calculated 
Tables  wherein  all  ( or  the  moflpart)  of  the  fore- 
mentioned  Particulars  are  ready  call  up  to  Hand, 
fo  that  if  you  have  but  a  Rod, or  Rule  to  take  your 
Dimenfions  with,  you  may  come  very  near  the 
Truth  of  the  Thing  you  defir e  to  know.  There 
are  divers  other  things  promifuoufly  inferted  in 
this  Seventh  Book  which  are  not  here  enumerated, 
but  thofe  I  leave  to  the  Scrutiny  of  the  Perufer. 
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ME  ASURING- 

CHAP.  I. 

Of  Superficial  Meafures  in  general ;  But  more 
particularly  of  the  Menfuration  of  Board, 
Glafs,  Pavement,  Wainfcot,  Plaiftering, 
Painting,  Tiling,  & c. 

i.  JJ  Oard ,  Glafs,  and  Tome  other  forts  of  Superficies,  as  Pavement 
°f  Marble,  or  Purbeck  Stone  is  commonly  meafur’d  by  the 
Foot  Square,  that  is,  1 2  Inches  every  way,  which  is  in  all  144  Inches. 

2.  Wain  footing,  Plaiflering ,  and  Fainting,  are  meafured  by  the 
Yard  Square,  that  is  3  Foot  every  way,  which  is  in  all  9  fquare  Feet.- 

3.  Filing,  Flooring ,  and  Roofing  by  the  Square  of  Ten  ^  that  is 
ten  Foot  every  way,  in  all,  (or  in  each  Square )  100  fquare  Feet. 

4.  Brick-work  is  meafured  by  the  Rod  Square  of  16  Foot  and  an 
half,  each  Rod  containing  272  and  a  quarter  of  fquare  Feet . 

Now  to  Ihew  the  manner  of  meafuring  any  of  the  above-men¬ 
tioned,  by  help  of  the  Table  of  Logarithms  in  the  third  Book, 
as  alfo  by  the  Line  of  Fhnnbers,  it  were  mofl  fuitable  to  have 
your  Rule  by  which  you  meafure,  whether  it  be  Foot,  Yard,  Rod, 
or  Perch,  divided  into  10,  100,  or  1000  Parts,  according  to  the 
length  thereof,  that  way  of  divifion  being  moft  agreeable  both  to 
the  Tables,  and  alfo  to  the  divilions  of  the  Line  of  Numbers. 
Thefe  things  being  premifed,  I  (ball  now  come  to  give  Examples 
in  each  of  thefe  forts  of  Works. 


CHAP.  II. 

Of  Foot  Meafure. 

I.  A  Board  being  I  Foot  and  25  parts  broad,  and  16  Foot  and  a 
half,  which  is  five  tenths  of  a  Foot  long,  how  m any  fquare  Feet 
are  contained  therein  ? 

I  Might  here  Ihew  how  to  perform  this,  and  all  fuchdike  Con- 
clufions,  as  I  have  before  mentioned,  by  the  help  of  the  Table 

of 
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of  Logarithms  in  the  third  Book,  but  the  Tables  there  being  fo 
Ihort,  going  only  to  1000,  they  are  unfit  for  this  Bufinefs,  with¬ 
out  many  Cautions  to  be  obferved  in  the  Ufe  of  them  j  which, 
in  this  place,  to  enumerate  would  be  both  tedious  and  trouble- 
fome  to.  the  Learner  efpecially  when  the  Dimcnfions  confift  of 
whole  Feet  and  part's  of  Feet ,  or  whole  Tards  and  parts  of  Tar 4s 
and  the  like  ^  but  when  they  confift  of  Integers  or  whole  Num¬ 
bers  only,  and  when  the  Produd  doth  not  exceed  icoo,  then  the 
Tables  will  exadly  and  eafily  perform  the  Work ,  as  in  this  Ex¬ 
ample . 

II.  If  a  Free-Stone  Lavement  floould  contain  52  Foot  in  lengthy 
and  1 6  Foot  in  breadth,  how  many  fquare  Feet  are  contained  in 
that  Lavement  <? 

By  the  Logarithms  thus. 

The  Logarithm  of  52  is  1,716003 

The  Logarithm  of  16  is  1,204120 

■- ■  1  — 

Their  Sum  is  2,920123 

Which  is  the  Logarithm  of  832,  and  fo  many  Square  Feet  is  con¬ 
tained  in  that  Lavement. 

But  if  the  Lavement  had  been  52  Foot  and  5  parts  long,  and  16 
Foot  and  7  parts  broad,  then  you  could  not  come  to  fo  near  an  Ex- 
adnefs  by  thefe  fhort  Tables,  becaufe  the  fum  of  the  two  Loga¬ 
rithms  cannot  be  their  fum.  And  indeed  in  the  fetting  down  of  the 
numbers  of  the  Charafferiflick  of  the  Logarithms  Ihould  be  varied - 
but  this,  with  fome  other  Cautions,  in  the  ufe  of  Logarithms ,  are 
not  convenient  for  this  Place.  Yet,  for  Example  fake,  l'o  is  the  man¬ 
ner  of  working  by  the  Tables . 

The  Logarithm  of  52,  5  is  1,720159 

The  Logarithm  of  16,  7  is  1,222716 

Their  Sum  is  2,942875 

The  neared  Number  anfwering  to  this  Logarithm  in  the  Table 
is  877,  but  that  is  fomething  too  much,  for  the  real  Content  of  the 

Pavement  is  but  176  Foot  and  75  parts  of  a 
Foot,  which  is  three  quarters  of  a  Foot,  as  by 
the  Arithmetical  Work  in  the  Margin  doth  ap¬ 
pear  ^  for  52,5  being  multiplied  by  16,7  gi- 
veth  in  the  Produd  876,75,  which  is  876 
whole  fquare  Feet ,  and  75  parts,  or  three  quar¬ 
ters  of  a  Foot. 

And  for  this  Reafon,  the  Table  being  fomething  troublefome  to 
fuch,  who  are  not  acquainted  with  the  ufe  of  larger  Tables  of  this 
Nature,  1  fhall  forbear  to  make  farther  Ufe  of  them  in  this  kind,  but 

jf.  do 
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do  all  by  the  help  of  the  Line  of  Numbers ,  which  performeth  all 
manner  of  Menfurations  of  this  Nature,  very  expeditioufly  and  ex¬ 
actly,  as  1  have  already  made  appear  in  my  Treatife  entituled,  The 
life  of  the  line  of  Proportion  ihade  eafy  •  and  Ihall  fhew  fonie  farther 
Ufes  thereof  in  a  fecond  Part  to  the  fame  Book,  now  almoft  ready 
for  the  Prefs ,  and  as  the firfl  Part  hath  found  good  acceptance  in 
the  World,  fo  1  doubt  not  but  the  fecond  Part  thereof  will  be 
as  well  received,  for  that  it  ihall  be  furnifhed  with  variety 
of  Examples  continually  in  Ufe  and  Practice  with  (almoft)  all  mi¬ 
nt?  of  Artificers,.  efpecially  fuch  as  any  way  relate  to  Building  or 
m  buying  or  felling  Materials  thereunto  belonging  But  now  to 
return  to  our  intended  Bufinefs. 


III.  A  Board  being  i  Foot  25  parts  broad,  and  16  Foot  and  5  parts 

(which  is  half  a  Foot )  long ,  how  many  fquare  Feet  are  contain¬ 
ed  therein  d  \  * 

As  1,  is  to  1,  25  the  breadth. 

So  is  16,  5  the  length,  to  20,62  the  Content. 

•  "" 

By  the  Line  of  Numbers. 

Extend  theCompaffes  from  i,  to  1,25.  The  fame  Extent  will 
reach  from  16,  5  to  20,62  the  Content.  Or,  if  you  extend  the 
Com palTes  from  1,  to  16,  5,  the  fame  extent  will  reach  from  1  25 
to  20, 62,  as  before.  9 

I\.  If  a  Plank  be  3  Foot ,  and  62  parts  broad ,  and  23  Foot  j  5  parts 
long,  how  many  fquare  Feet  doth  it  contain  .<? 

m 

As  1,  is  to  3,  62,  the  breadth, 

So  is  23,  75  the  length,  to  85,  97,  the  Content. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  1,  to  3,  62.  The  fame  ihall  reach 
rom  23,  75  to  85,  97,  which  is  the  quantity  of  Feet  contained 
in  that  Plank ,  and  is  within  3  parts  of  an  hundredth  86  Foot,  and 
may  be  fo  called. 

Or,  if  you  extend  the  Compares  from  1,  to  23,  75,  the  fame 
will  reach  from  3,62,  to  85,  97,  as  before. 


B 
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V.  If  a  Board  or  Blank  be  4  Foot  and  50  parts  broad  at  one  end, 
and  3  Foot  20  parts  broad  at  the  other  end ,  and  27  Foot  12 
parts  long. ,  how  many  Foot  is  contained  therein  ? 

Becaufe  the  Breadths  at  either  end  are  unequal,  you  Ihall  there¬ 
fore  add  both  Ends  together,  and  take  the  half  thereof  for  a  mean 
breadth :  Thus  4,  50  and  3,  20  being  added  together,  do  make' 7, 
70,  the  half  whereof  is  3,  85,  which  is  a  mean  breadth .  Then, 

As  1,  is  to  3,  85,  the  ?nean  breadth , 

So  is  27,  12  the  length ,  to  104,  41  the  content . 

Bv  the  Line  of  Numbers. 

J 

In  this  Cafe,  if  you  extend  your  Compaffes  from  1,  to  3,  85, 
the  other  Foot  being  placed  in  27, 12  will  reach  beyond  the  Line. 
Wherefore  (infuch  Cafes) 

Extend  the  Compaffes  from  1,  in  the  middle  of  the  Line,  to 
3,85  downwards,  towards  the  beginning  of  the  Line,  then  will 
that  fame  Extent  reach  from  27,  12  (downwards  alfo)  to  104,41, 
which  is  the  Content  of  the  Flank  or  Board* 

fc  ■ .  .  / 

■ 

VI.  If  a  Fane  of  Glafs  be  1  Foot  63  parts  broad ,  and  2  Foot  8 
parts  long ,  how  many  Foot  are  there  in  that  Fane  .<? 

As  1,  is  to  1,  6 3, 

So  is  2,  8,  to  4,  56,  the  Content . 

By  the  Line  of  Numbers. 

Extend  the  Compaffes  from  t,  to  1,  6 3.  The  fame  extent  will 
reach  from  2,  8  to'  4,  5 6.  Or  extend  the  Compaffes  from  i,to  2,8 
the  fame  will  reach  from  1,  63  to  4,  56  the  Content,  as  before, 
which  is  4  Foot  and  an  half  and  three  quarters  of  an  Inch,  in  com¬ 
mon  Meafure. 

If  many  Fanes  of  Glafs  Handing  in  the  fame  range,  that  is,  ha¬ 
ving  all  one  height:,  with  a  Line  or  String,  take  all  the  breadths 
together  in  one  fum,  and  take  that  fum  for  the  length,  and 
the  height  for  the  breadth.  And  then  work  as  in  the  Example 
following. 
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\  1  ,  ’ 

VII.  Several  Panes  of  Glafs  of  different  breadth,  containing  in  length 

2i  Foot  5  parts,  and  being  3  Foot  75  parts  high,  how  many 
Foot  of  Glafs  in  all  .<? 

As  1,  is  to  3,75!,  rile  common  height. 

So  is  21,  5  all  the  breadths  together 
To  80,  62  the  Content  in  Feet. 

\ 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  1  to  3,75.  The  fame  extent  will 
reach  from  21,  5  to  80,  62  —  Or,  extend  the  Compares  from  1  to 
21  5,  the  fame  will  reach  from  3,  75  to  80,62  as  before,  which 

is  82  Foot,'  and  fomewhat  above  half  a  Foot,  and  fo  many  Foot 
are  in  all  the  Panes.  J 

VIII.  There  is  a  Yard  paved  with  Free-ftone,  being  in  length  57 
Foot  and  5  parts,  and  in  breadth  2 6  and  25  parts,  bow  many 
Foot  are  in  that  Tard. 

As  1  is  to  26,  25  parts,  the  breadth. 

So  is  57,  5  the  length,  to  1509,  37,  the  Content. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  1  in  the  middle  of  the  Line  down¬ 
wards,  to  26,  25.  The  fame  Extent  will  reach  from  57  <5  down 

wards,  to  1509,  37  the  Content,  which  is  both  1509  Foot  and  1- 
bout  5  Inches.  ’ 

v 

IX.  A  Marble  Foot-pace,  being  6  Foot  93  parts  long ,  and  1  Foot 

36  parts  broad ,  how  many  Foot  therein  .<? 

As  1  is  to  1,  36  the  breadth, 

So  is  6,  93  the  length,  to  9,  42  the  quantity. 

By  the  Line  of  Numbers. 

Extend  the  Compalfes  from  1,  to  1,  3 6.  The  fame  extent  will 
reach  from  6,  93  to  9,  42  the  Content,  fo  that  there  is  9  Foot 
and  5  Inches  in  that  Foot-pace . 

^  Let  thefe  Examples  fuffice  for  things  meafured  by  the  Foot 
fquare,  wherein,  if  the  thing  to  be  meafured  be  broader  at  one 
End  than  at  the  other,  obferve  the  Direclion  given  in  the  3d 
Se&ion  of  this  Chapter.  And  now  I  will  proceed  to  Tard 
Meafure,  as  to  things  meafured  by  the  Yard  Square,  as  Wain- 
*  *  •  fcot9 


I 


8 
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[cot-,  Tlaiftering ,  Tainting ,  and  other  Hangings .  But  fir  ft  (be- 
caufe  it  is  cuftomary  for  Men  to  fell  parts,  or  a  certain  num¬ 
ber  of  Feet  of  Board,)  1  will  here  fhew  you  ftrft,  how  by 
having  the  breadth  of  any  Board  or  the  like,  given  in  Foot- 
meafure,  to  find  how  much  thereof  in  length  will  make  a 
Foot  fquare,  for  which  take  this  Example. 


X.  A  Board  or  any  other  Superficies,  being  72  farts  of  a  Foot 

broacf  how  much  thereof  in  length  will  make  a  fquare  Foot  £ 

\ 

For  the  effe&ing  hereof,  the  Proportion  is. 

As  72  Parts,  the  br  eadth  in  Foot-meafure, 

Is  to  10,  or  100,  fo  is  1,  in  the  middle  of  the  Line, 
to  1,  39  the  length  of  fo  much  of  that  Board 
as  will  make  a  fquare  Foot. 

By  the  Line  of  Numbers. 

Extend  the  CompalTes  from  72  Parts,  the  breadth ,  to  1,  in  the 
middle  of  the  Line,  the  fame  Extent  will  reach  upwards  from 
the  fame  1,  to  1  Foot  39  parts,  and  fo  much  in  length  will  make  a 
Foot  fquare  of  that  Board. 

f  And  now  becaufe  this  way  of  Meafuring  is  fo  cuftomary,  I 
will  here  infert  a  Table,  by  which,  (having  the  breadth  of 
of  any  Board,  or  other  Superficies  given  in  Inches)  you  may 
find  how  much  in  length  thereof  will  make  a  fquare  Foot, 

.  and  that  from  one  Inch  broad,  to  3 6  Inches,  or  3  Foot  broad. 


A  Table 
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AT  able JJoewing  ho'W  much  in  length  of any  Board 
Plank,  Pane  of  Glafs,  &c.  will  make  a  Foot 
fquar  e  ;  the  breadth  thereof  being  given  in  Feet 
and  Inches, from  one  Inch  to  three  Foot  broad. 


F. 

Inch 

F.  Inc.  io 

p.  of  Inc. 

0 

•  i 

12 

o 

°] 

2 

6 

o 

o 

t 

3 

4*  4~J 
*  o 

0 

0 

rs 

XJ 

4 

3  o 
tn 

2 

rt 

o 

o 

M 

crJ 

O 

5 

4 

8 

CQ 

6 

2  Cm 

o 

o 

CD 

f— < 

7 

l  ^ 

8 

6 

8 

T  4-J 

I  fcQ 

c 

6 

o 

O 

4— i 

HD 

9 

.0 

i  J 

4 

2 

o 

4 

CT5 

CD 

II 

I 

I 

i 

M 

23 

12 

I 

O 

0 

F.  Inch 


ff.  Inc.  io 
p.  of  Inc. 


XJ 

M 

ct3 

O 

2Q 

CD 


XJ 

03 

d> 

M 

CQ 


Oj  I 

IJ  ° 
6 

3 !  o 

4;  C 

51° 

6j  o 

7  i  o 

8  i  o 


9 

10 

11 


o 

o 

o 


o 

O 

03 

Cm 

O 


t/3 

r~» 

<U 


o  o 

II  8! 

io  3| 
9  6 
9  o 
8  5 
8  oj 
7  6 
7  2 
6  8 

6  5 
6  2 


F.  Inch 

F.  Inc.  io 

p«  of  Inc. 

1 1 

o 

o 

6 

o 

i 

o 

5 

8 

X? 

2 

o 

4-» 

o 

5 

5 

m 

03 

3 

o 

o 

r-r  ■ 

5 

3 

O 

23 

4  j 

o 

P-M 

C3 

5 

i 

CD 

5 

0 

cm 

5 

o 

X! 

4-i 

CM 

6i 

o 

o 

4 

8 

O 

4-> 

TJ 

7 

o 

o 

bO 

a 

CD 

J 

4 

4 

7 

5 

ct3 

Q 

0 

9 

o 

4 

4 

IOO 

4 

2 

1 1' 

0 

4 

1 

The  Ufe  of  the  TABLE. 

’  • 

Suppofe :  a  Board  be  9  Inches  broad,  look  in  the  Table  for  o 
Inches,  and  right  again!!  it  you  fhall  find  i  Foot  and  four  Inches 
and  fo  much  in  length  of  the  Board  will  make  a  fquare  Foot.  So 

ll  aI£rVfM  ^  °f  G7V>  or  be  r 

Foot  dud  9  Inches  broad,  then  6  Inches  and  8  tenth  parts  of  an 
Inch  will  make  a  Foot  fquare.  P  an 

o  $  $  ®  s  %  $ «  «■  s $  s-  -s  -s  s  ©  « s  44  m  ©  mm  & 

c  H  A  P.  II. 

Of  Tard  Meafure. 

JF  the  Yard  with  which  you  meafure  your  Work  be  divided  into 

\c:°  cci!ja  Par!s>  as  your  Foot  before  was,  then  will  the  Pro¬ 
portions  be  the  fame  as  m  Foot-Meafure,  and  the  Work  upon  the 
Line  of  h  umbers  the  fame  alfo ;  for  the  Corapaffes  being  extended 

tent^of  ihfr  breamn  °/ h®  thlng  t0  be  meafured>  filename  ex - 

Ouanthv  of  V°mrTeS  fta  1  reachPr0m  the  Len§th  th«eof,  to  the 
Quantity  or  lards  therein  contain’d  :  But  if  you  meafure  by  Feet 

VourPf  rf.dF  Fr0t’  38  bef°v  111  Board-Meafure,  and  would  have 
your  Kefult  01  Content  in  Yards,  then  the  Proportion  is 

F*  4  s 
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As  9  is  to  the  Breadth, 

So  is  the  Length,  to  the  Content  in  Yards. 

Examples  (hall  make  this  plain. 

I.  A  Piece  0/ Wainfcot  being  8  Yards,  arid  22  parts  of  a  Turd  deep , 

and  io  Yards  and  73  parts  broad ,  /.ww  fquare  Yards  are 

contained  therein  ? 

As  1  is  to  85.183  depth, 

So  is  10,  73  the  breadth,  _  , 

To  94  Yards,  74  hundred  parts  of  a  Yard. 

By  the  Line  of  Numbers. 

/  \  >  -  ‘  ,  v  .  •  - 

Extend  the  Compafles  from  1,  to  8,  83,  the  depth.  The  fame 
Extent  will  reach  from  10, 73  the  breadth,  to  94,  74  the  Content  ^ 
fo  that  there  is  94  Yards  and  3  Quarters  contained  in  this  piece  of 

Wainfcot. 

But  if  the  Dimenfions  of  this  piece  of  Wainfcot  had  been  taken 
in  Foot-Meafure,  the  breadth  would  have  been  26  Foot  and  50 
parts,  and  the  depth  32  Foot  and  20  parts,  and  then  the  Proportion 

would  have  been,  . 

As  9  (the  number  of  fquare  Feet  in  one  lard) 

is  to  26,  50  (the  depth  in  Faot-Meafure) 

So  is  32,  20  (the  breadth  in  Foot-Meafure) 

To  94,  74,  the  Content  in  fquare  Yards. 

By  the  Line  of  Numbers. 

Extend  the  Compafles  from  9,  to  26,  50  the  depth  ;  the  fame 
Extent  will  reach  from  32  20  the  breadth,  to  94,  74  as  before, 
fhewing  that  there  is  94  Yards  and  3  quarters  contained  in  that 

Piece. 

II.  A  deling  of  a  Room  being  97  Foot  and  32  parts  broad ,  and  120 
Foot  long ,  how  many  Yards  of  Plaifering  are  contained  in  that 

deling  ? 

As  9  is  to  97,  32  Feet, 

So  is  120  Feet  to  1298  Yards. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  9  to  97,  32  :  The  fame  Extent  will 
reach  from  120,  to  1298,  and  fo  many  lards  are  contained  in  that 

Cicling. 


III. 
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IN.  A  Room  being  8  Foot  50  parts  high,  and  92  Foot  about ,  how 
many  lards  of  Painting  is  there  in  this  Room  ? 

Extend  the  Compares  from  9,  to  92  :  The  fame  Extent  will 
reach  fom  8,  50  to  868,  8,  that  is  to  868  Yards,  and  8  Foot.  Or 
if  by  this  manner  of  Working  the  CompaHes  open  to  too  large  an 
Extent  you  -may  extend  them  from  9,  to  8,  50  downwards,  ancf 
the  Extent  will  reach  from  92  downwards  to  868,  8,  as  before. 


IV.  A  Piece  of  Tapeflry  being  13  Foot  and  25  parts  long ,  and  7 
Foot  36  parts  broad \  how  many  Tards  therein  ? 

As  9,  to  13  25, 

So  is  7,  36  to  10,70  Yards. 

Extend  the  Compares  from  9,  to  13  25  parts:  The  fame  Extent 
will  reach  from  7  36,  parrs  to  10,  70  fo  that  there  is  10  Yards  and 
7  Foot  contained  in  that  piece  of  Tapiftry. 

Having  given  thefe  Examples  in  Tard-meafure,  I  will  take  the 
like  Courfeas  1  didin  Foot-meafure ,  namely  to  add  a  'Table 
by  which  you  may  know  how  many  Tards  are  contained  in 
any  piece  of  Work,  having  the  length  and  breadth  thereof  gi¬ 
ven  in  Feet,  from  10  Foot  broad  to  30  Foot  long. 


'  ? 


A  Table 
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A  Table  Jhe'wing  ho'W  many  fquare  Yards  are 
contained  in  any  Piece  of  Work,  the  length  and 
breadth  being  given  in  Feet. 


The  Breadth  of  the  Plaiftering,  or  other  Work  in  Feet. 
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The  Ufe  of  the  Table. 

hi  a  deling  2  6  Foot  long  and  1 5  Foot  broad ,  how  many  Yards 

are  contained .<? 

Bv  4 ,4  ^  1 

Seek  1 5  in  the  head  of  the  Table,  which  you  {hall  find  over  the 
laft  Column,)  and  under  it,  juft  againft  26,  you  lhali  find  43  Yards 
and  3  Foot,  and  fo  many  Yards  are  contained  in  that  Cieling. 

II.  A  Joyner  hath  Wain  footed  a  Room  7  Foot  high ,  and  2  9  Foot  a- 
bout,  how  many  Yards  are  therein  contained  .<? 

Seek  7  in  the  head  of  the  Table,  and  29  in  the  firft  Column 
next  your  left  Hand,  and  juft  againft  29,  and  under  7  in  the  head 
of  the  Table,  you  lhali  find  22  Yards  and  5  Foot,  and  fo  manv 
Yards  doth  the  Room  contain.  y 

If  the  Work,  whofe  content  you  defire  to  know,  be  too  large 
for  the  Lengths  and  Breadths  in  this  Table,  you  may  take  the 
half  or  quarter  thereof,  and  fo  double  or  quadruple  the  Num¬ 
ber  found  in  the  Table  accordingly. 

l  S.UJ  '  *•>  A  pi  ' 

'  CHAP.  III.- 

/  * 

Of  Meafure  by  the ;  Square. 

ALL  manner  °f  Filing ,  Flooring ,  and  Roofing  is  ufually  meafur’d 
by  the  Square  of  ten  Foot  j  fo  that  10  times  10,  being  100,  is 
counted  as  a  Square  Tiling  *,  fo  that  a  Square  of  Roofing. ,  or  Floor¬ 
ing  contains  juft  100  fqiiarefFeet.  In  this  kind  of  Meafure  you 
fee  the  Rod  itfelf  is  divided  into  10  Foot,  and  therefore  the  Pro¬ 
portion  will  be, 

*  '  •  '  <  j  i  n :  not . 

As  1,  is  to  the  length  in  Feet, 

So  is  the  breadth  in  Feet  to  the  Content  in  Feet, 
every  100  being  a  Square. 
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J.  The  Tiling  on  the  Roof  of  the  Houfe  (both  fides  being  taken )  the 
breadth  contains  2 6  Foot  50  parts ,  and  the  length  of  the  Houfe 
32  Foot,  25  parts  long ,  how  many  Square  of  Tiling  is  there  in 
this  Roof  ? 

As  1  is  to  2 6,  50  the  breadth. 

So  is  32,  25  the  length,  to  854,  62,  the  Content. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  1,  to  26,  50.  The  fame  Extent  will 
reach  from  32,  25  to  854,  6 2  j  which  is  854  Foot,  and  62  hundred 
parts  of  a  Foot,  which  we  rejed  as  fuperfluous  in  this  Cafe :  So 
that  the  854  foot  is  8  Square,  and  the  54  foot  is  half  a  Square, 
and  4  foot  over.  So  that  in  this  Roof  is  contained  8  Square,  2 
Quarters,  and  8  Foot. 

•  *  •  •  ■ 

II.  A  Barn,  whofe  length  is  123  Foot,  and  the  length  of  the  Raf¬ 
ters  (both  fides  being  taken )  6  2  Foot,  how  many  Square  of  Roof¬ 
ing  is  there  in  this  Barn  ? 

As  1,  is  to  62  foot  (the  breadth) 

So  is  123  Foot  (the  length) 

To  7626,  the  Content  in  feet. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  1,  to  6 2.  The  fame  extent  will 
reach  the  fame  way  from,  123,  to  7626  foot,  which  is  the  Con¬ 
tent,  that  is  76  Square,  and  2 6  foot,  which  is  1  foot  above  a  quar¬ 
ter  of  a  Square.  So  that  the  Roof  contains  76  Square,  1  Quarter 
and  1  foot. 

But  becaufe  it  is  fomething  troublefome  in  very  great  Numbers, 
to  give  the  Eftimate  upon  the  Line  to  fo  many  Places  (as  hereto- 
four)  it  will  be  better  to  count  the  length  and  breadth  of  the 
Roof  by  Rods  and  parts  of  a  Rod  :  So  in  this  Example,  the  length 
of  the  Roof  will  be  12  Rod  and  three  parts,  and  the  breadth  6 
Rod  and  2  parts :  Then, 

As  1,  is  to  21  Rod  3  parts. 

So  is  6  Rod  2  parts 
To  76  Sq.  1  Quarter,  and  1  foot.  For, 

Extend  the  Compares  from  1,  to  12  Rod  3  parts,  the  fame  will 
reach  from  6  Rod  2  parts,  to  76  Square  and  fomewhat  above  a 
Quarter  j  that  is,  27  Rod  and  9  foot.  v 

III.  A 
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III.  A  Floor  being  279  Foot  (that  is,  27  Rod  and  9  Foot)  longv 
and  132  Foot  (or  13  Rod  2  Foot)  broad,  how  many  Square  is 
contained  in  that  Floor  ? 

£c  *  > 

As  1,  is  to  27,  9  parts. 

So  is  13,  2  parts,  to 
368  Rod,  and  28  parts. 

Extend  the  Compares  from  1  to  27  Rod  9  parts.  The  fame 
Extent  will  reach  the  fame  way  from  13  Rod  2  parts,  to  368 
Rod,  and  fomething  above  a  Quarter,  for  it  will  reach  to  368 
Rod  and  28  parts. 

'  ^  And  thus  have  you  Examples  in  Tiling,  Roofing  and  Floorings 
and  as  in  the  other  two  forts  of  Meafures  before,  fo  in  this 
alfo,  I  will  give  you  a  Table  ready  computed,  ferving  for 
any  Work  by  the  Square,  from  10  foot  to  20  foot  brood,  and 
and  from  10  foot  to  40  foot  long. 


A  Table 


id 
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yl  Table  Jhewing  what  number  of  Squares  are 
contained  in  any  piece  of  W brk,  from  i  o  Foot 
to  20  Foot  broadband from  i  o  to  40  Foot  long. . 


— r~ - - 


The  Breadth  of  the  Work  in  Feet. 
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3  41 3  72 


52 

63 


2.  60  2 

2  73r  94  5 
2  8<5|3  83 

.  2  5>P  3 

2883  123  3 <5 3  60 


2 
2 

2  64 

l6 


12 
243 


84 

5 
4 


4  44 


37,3  7°  . 

38.5  804  184  59  T  71)  7  /- 

3 9 ! 3  904  29  4  6 8  5 _ 7_5_46'5_85 


3° 

43 

5^ 

69 

82 


95 


40  1  50 

54  1  65 
68  1  80 
82  1  95 
962  10 


102  25 
8*2  242  40 
212  382  55 
34 2  52  2  7° 


2  47I2  662  853  4 

20 


80 


03  25i3  5°  3  75,4 
3  38  3  64  3  9°,4  16 

*  5 1  3  784  5,4  32 
h  924.  2 


8  5  3*5  ^43  9: 
_48  3  774  06 
3  60  3  904  20 

4  °3;4  34 
4  16  A  48 


4  81 5  18  5  55 
4  5>4  5  3°  5  7° 


o 

r5 
3 


1  60 
1  76 

1  92 

2  8 
2  24 


2  40 
2  56 
2  72 
2  88 


3 
3 

0  3 


45 


36 

52 

68 


70 


80 


871  98 


1 

2  42  162  282  40 

2  212  342  472  60 

2  382  5212  66:2  80 


2  552  702  855  O 
2722, 88|3  43  10 

2  89  3  ^3  235  40 

3  063  243  42,3  60 
3  2  3  3  42|3  613  80 
3  403  60:3  804  o 

3  573  78j3  994  2° 
3  743  9  6,4  184  40 
3  9 1,4  H4  374  60 

80 


84  4  8 4  32j4  564 


4  204  48 


04  W4  5o,4  75  5  0 
4  42  4  684  945  20 

4  594  86  5  13  5  4° 
4  765  45  32  5  60 

4  93.5  22  5  545  8° 


4  3  5  4  64 

4  504  805  105  405  706  o 

4  65*4  S>6 

4  80  5  12 


5  275  585  89<5  20 
5  44  5  76,6  86  40 


4  29^  624  9 5|5  285  615  946  276  60 
8  3 !  42l4  76  5  to  5  44 
4  204  554  905  25  5  60 
4  32|4  68,5  45  4°  5  7' 


5  7 8  6  126  466  80 

o 


5  95 


6  306  65  7 


6  126  486  84 


<  92|6  296  667  3 

6  8*6  466  847  2  2 

6  2^6  637  2  7_41)7_8° 


7  20 

7  4° 

7  60 


40 '4  04404  80; 5  20  5  60  6  06  40  6  8o!7_20^7_6o',7 


<y  ■ 

<L» 

i-t 

eti 

23 

CT1 

CO 

a 

•  -!* 

O 

£ 

o 

U-t 

o 

4-i 

a 

o 

4~» 

a 

o 

vj 
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The  Ufe  of  the  Table. 


h  »  1  -  -  i  ^ 

1  Vany  f'we  °fWork  le  !3  Foot  broad,  and  52  Foot  long,  how 
many  Squares  are  there  contained  therein  .<? 

c  1  ^  'n  dle  t0P  tIle  Table,  and  right  againft  z->  ;n  ti 
firft  Co  nmn  towards  the  left  Hand,  you  (hall  find  4  S'qual  e  and 
i6  Foot ,  and  fo  much  is  contained  therein.  *  q  nd 

II.  If  a  piece  of  Work  be  i9  Foot  one  way,  and  37  Foot  the  other 
way,  how  many  Squares  are  there  contained  therein  I 

Look  19  at  the  top  of  the  Table,  and  underneath  it  iuft  a„,;n a 
is7contSed  therek  7  ^  and  3  F°0t’  and  much 


CHAP.  IV. 


Of  Meafures  by  the  Rod. 


HA: 


M“f^Ufler.  Fain. 

layer,  whofe  Meafure  differs  from  all  the  ref!  for  rhl  j  Bnek~ 
fure  by  the  Rod  Snare  each  Rnd  .  tor  they  do  mea- 

halfin  length  j  fo  that  one  of  thefe  RnHc  -nlIJ®  ^°°t  ar"t  an 
breadth,  do§  mike  a  Rod  Square  ^ .iL*  >**’  and  one  in 

ffr  F“-  N~if  p"  six? 

sr w^if-irw-F^rK 
sjs?  a?  ?;u  » s  « 1  - 

„  .  As  272  and  a  quarter  is  to  1 
i>o  is  the  fuperficial  meafure  of  the  Wall  in  Feet 
lo  the  Content  of  the  Wall  in  Rods.  ’ 

Example . 

ThSenPPt0heaeSoUfP?here  fla“°  “ntain  2178  fuperficial  Feet: 

will  leach  from2i78,hdownwaaSsStoT  Anj’  fd°Wnw^ds.t0  *’ 
contained  in  that  Wall.  nwaras  t0  6-  -And  fo  many  Rods  are 

I.  If 


E 
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L  If  a  Brick- Wall  be  90  Foot  long ,  and  12  Foot  high,  how  many 
Rod  of  Brick-work  is  contained  therein  ? 

The  Proportion  is, 

ii  As  1,  is  to  12  Foot  the  Height , 

So  is  90  Foot  the  Length,  to  1080  foot,  the  Content  in  Feet. 

Then, 

2.  As  272  ~  is  to  1, 

So  is  1089  foot,  the  Content  in  Feet, 

To  almoft  4,  the  number  of  Rods  contained  in  that  Wall. 

1.  Extend  the  Compares  from  i,to  12  (the  height  of  the  Wall.) 
The  fame  Extent  will  reach  the  fame  way,  from  90  (the  length  of 
the  Wall)  to  1080. 

Then, 

2,  Extend  the  CompalTes  from  272^,  downwards  to  1.  The  fame 
Extent  will  reach  from  1080  downwards,  to  almoft  4  Rod,  and  fo 
much  is  contained  in  that  Wall. 

II.  If  a  Wall  or  fide  of  a  Honfe  be  24  Foot  long ,  and  37  Foot  high, 
how  many  Rod  of  Work  is  contained  in  it  .<? 

1.  As  1  is  to  24  foot  the  Length, 

So  is  37  foot  the  Height,  to  888  foot,  the  Content  in  feet. 

2.  As  272-,  is  to  1, 

So  is  888,  to  3  Rod  and  a  Quarter. 

:  For, 

t.  Extend  the  CompalTes  from  1,  to  24.  The  fame  Extent  will 
reach  from  37,  to  888,  the  Content  in  feet. 

2.  Extend  the  CompalTes  from  272-,  downwards  to  1.  The  Tame 
Extent  will  reach  from  884,  to  3,  25  parts,  that  is  3  Rod,  and  a 
Quarter,  and  fo  many  Rod  of  Brick-work  is  contained  in  that 
Wall :  And  fo  let  thefe  two  ferve  for  Examples  for  the  meafuring 
of  Brick-work. 

But  befides  this  way  of  meafuring  of  their  Brickwork  by  the  Rod, 
there  is  another  thing  to  be  conlidered,  viz.  the  Thicknefs  of 
the  Wall,  for  all  Walls  of  the  fame  length  and  height  do  not 
contain  the  fame  quantity  of  Rods,  for  the  thicker  the  Wall  is 
the  more  Rods  will  be  contained  therein,  their  Standard  for 
thicknefs  being  one  Brick  and  a  half  j  fo  that  if  a  Wall  be  thick¬ 
er  than  one  Brick  and  half,  a  Square  Rod  upon  the  Superficies 
of  the  Wall  will  contain  above  a  Rod,  and  a  Rod  upon  the  Super- 
cies  of  a  Wall  that  is  lefs  than  a  Brick  and  a  half  thick,  will 

contain 
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tain  lefs  than  3  Rod  when  it  is  reduced  to  the  thicknefs  of  one 
Brick  and  half,  as  all  Walls  (of  what  thicknefs  foever)  muft 
be^  fo  that  every  Rod  upon  the  Superficies  of  a  Wall  that  is  3 
Bricks  thick,  will  contain  2  Rod,  becaufe  3  Bricks  is  twice 
as  thick  as  a  Brick  and  half.  And  now  the  manner  how  to 
reduce  any  Wall  of  what  thicknefs  foever  I  lhall  now  come  to 
ihew,  and  this  is  the  proportion. 

As  3,  Is  to  the  number  of  half  Bricks  that  any  Wall  is  in  thicknefs, 
So  is  the  number  of  Feet  contained  on  the  fuperficies  of  that  Wall, 
To  the  number  of  Rods,  contained  in  the  \Yall  j  it  being  reduced 
to  one  Brick  and  half  thick. 

III.  Sup p  of  e  a  Wall  of  4  Brinks  thick,  Jhoulcl  contain  upon  the  Su¬ 
perficies  thereof  762  Foot ,  and  you  would  know  how  many  it 
would  contain,  if  it  were  reduced  to  a  Brick  and  half-y 

As  3  is  to  8,  the  number  of  Half-Bricks 
So  is  762,  the  fuperficial  Feet  on  the  out-fide  of  the  Wall, 

To  2032,  the  number  of  Feet  j  it  being  reduced 
to  the  thicknefs  of  a  Brick  and  half. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  3  to  8.  The  fame  Extent  will  reach 
from  762,  to  2032,  the  Quantity  of  Feet  contain’d  in  the  Wall 
when  it  is  reduced  to  the  Thicknefs  of  one  Brick  and  half. 

IV.  If  a  Wall  of  8  Bricks  thick  fhould  contain  upon  the  Superficies 
thereof  75  Foot ,  how  many  Foot  would  it  contain  when  reduced 
to  one  Brick  and  half  thick  ?  Say, 

As  3,  is  to  1 6,  the  half  Bricks  in  thicknefs. 

So  is  7 5,  the  Contention  the  Superficies  of  the  Wall, 

To  400  foot :  And  fo  many  foot  will  it  contain 
when  reduced  to  Brick  and  half. 

And  thus  have  you  the  manner  of  meafuring  of  Brick-work, 
and  alfo  the  way  of  reducing  it  from  any  thicknefs  to  the 
ftandard  thicknefs  of  one  Brick  and  half,  and  now,  as  to  the 
reft,  I  will  give  you  a  Table  by  which  you  may  know  how- 
many  feet  and  inches  in  length  will  make  a  Rod  of  Brick-work 
at  any  height,  from  1  foot  high  to  30  foot  high. 


The 


The  height  of  the  Wall  in  Feet, 
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The  Ufe  of  the  Table. 


A  Table  foewing  howt 
?nuch  in  length  wil 
make  a  Rod  fquare 
of  any  Brick-wall , 
from  a  Toot  high 
to  30  Foot  high ; 


Feet.  Feet  Inch. 


272 
126 

90 
68 

Is4 

45 
38 

,  i34 

9  3° 

“iO^ 

<  1  ' 

II24 

1222  .5 


2 

I 

I 

3 

;<■ 

5 

6 

i 

7 

8 


CD 
OJ 
t  c-j 

O 

G 

H- < 

G 

aj 


<u 

<u 

Cjh 


20 


*3 

I4|I9 

*5 
16 

*7 
18 

*9 

20 

21 


18 

*7 

16 

*5 

13 

13 


2212 

2311 

2411 

2510 

2610 

2710 

289 

299 

309 


T3 

O 

<U 

J-t 

C3 

G 

cr 

CO 

c3 

U-t 


bJD 

G 

<u 

hJ 

o 

-G 

H 


3 

1 

9 

o 

5 

4 

1 

o 

3 

2 

4 
8 

11 

5 

2 

o 

o 

2 

4 

8 

o 

4 

10 

5 

11 

6 

1 

9 

5 

1 


If  a  Brick-wall  be  7  Foot  high ,  how  much 
thereof  in  Length  mull  go  to  make  a  Rod 
Square  .<? 

Look  in  the  firfl  Column  of  the  Table  for 
7  Foot,  which  is  the  height  of  the  Wall,  and 
right  againft  7  Foot  you  ihall  find  38  Foot 
and  1  inch,  and  fo  much  in  Length  will 
make  a  Rod. 

Again,  If  a  Wall  be  26  Foot  high ,  how  much 
in  length  will  make  a  fquare  Rod  <? 

Seek  26  in  the  firfl  Column,  and  right  a- 

gainft  it  in  the  fecond  Column  you  fhall  find 

10  foot  6  Inches,  and  fo  much  in  length 

will  make  a  fquare  Rod. 

• 

And  here  Note,  that  this  Table  fuppofes 
the  Wall  to  be  Brick  and  half  thick  •  if 
it  be  thicker  or  thinner  it  muft  be  re-  ' 
duced  as  is  before  taught. 
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CHAP.  V. 

Of  Solid  Meafure ,  and  particularly  of  the  Men- 
fur  at  ion  of  Stone,  Timber,  &c. 

rT' I’nber  and  Stone  are  mofl:  commonly  meafured  by  the  Foot 
-*•  Solid,  that  is  to  fay,  12  Inches  in  Length,  and  12  Inches  in 
Depth,  and  1 2  Inches  in  Thicknefs,  make  a  Foot  Solid  •  fo  that  a 
Foot  of  Solid  Stone  or  Timber, contains  1728  folid  inches-  for  i2 
inches  in  length, and  12  inches  in  breadth,  being  multiplied  together 
produce  144  fquare  inches,  which  is  a  foot  of  Board,  and  12  times 
144  produce  1728,  which  is  a  folid  foot  of  Timber  or  Stone. 

Now  for  the  meijfuration  of  thefe  Solids,  there  is  no  In/lrument 
comparable  to  the  Line  of  Numbers,  both  for  fpeed  and  exaclnefs  • 
So  that  measuring  the  length,  breadth  and  depth  of  any  piece  of 
Stone  and  Timber  by  a  Foot  Rule  divided  into  100  Parts,  the  Con¬ 
tent  or  Quantity  may  be  obtained  by  the  Precepts  following  -  of 
which  I  ihall  treat  6  5 

h  Of  fquared  Timber  or  Stone* 

By  fquared  Timber  or  Stone,  I  mean  fuch  whofe  Sides  are  flrait 
and  parallel.  As, 

If  a  Stone  or  piece  of  Timber,  he  i  Foot  1 6  Parts  broad  and 

?J°f  25  farts  deep,  and  16  Foot  50  parts  long,  how  many  fo- 

ltd  root  of  Timber  is  there  in  that  Piece} 

The  Proportion  is, 

i*  As  1,  is  to  1,  1 6  Parts  the  breadth. 

So  is  2,  25  Parts  the  depth,  to  2  Foot  61  Parts,  the 
fuperficial  Content  of  the  end  of  the  Piece.  Then 

2.  As  i5  is  to  2, 61  Parts,  the  Content  at  the  end  of  the  Piece^, 

So  is  1 6,  50  Parts,  the  length  of  the  Piece,  to  43,  o 6  Parts/ 
The  Content  of  the  Piece  in  folid  Feet* 

By  the. Line  of  Numbers. 

i.  Extend  the  Compaffes  from  i,  to  1, 16  the  breadth :  The 
fame  Extent  will  reach  from  2,  25  the  depth,  to  2  Foot  61  Parts 
the  Quantity  of  the  Piece  at  the  end. 


F 


Extend 
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2.  Extend  the  Compares  from  i  to  2,61,  the  fame  Extent  will 
reach  from  16,  50  the  length  of  the  Piece,  to  43,  c6  the  Content 
of  the  Piece,  which  is  43  foot,  and  c6  hundred  parts  of  a  foot, 
which  parts  are  not  to  be  regarded. 

II.  If  a -piece  of  Timber  or  Stone ,  be  0,75  P arts  broad,  and  1,55 
parts  deep ,  and  20  Foot  long ,  how  much  is  therein  contained  <? 


1.  As  1,  is  to  o,  75  Parts, 

So  is  1,  55  parts,  to  1,  16  parts  the  content  at  the  end. 

2.  As  1,  is  to  1,  1 6  parts,  the  Content  at  the  end, 

So  is  20  foot  the  length,  to  23,  25  Parts,  the  folid  Content* 

By  the  Line  of  Numbers. 

Extend  the  Compaftes  from  1,  to  o,  7$  downwards,  (becaufe 
o,  75  parts  is  lefs  than  one  foot).  The  fame  Extent  will  reach 
from  1,55  (downwards  alfo)  to  1,  16,  which  is  the  Content  of 
the  end  of  the  Piece.  Then 

2.  Extend  the  Compaffes  from  1,  to  1,16.  The  fame  Extent 
will  reach  from  20,  the  length,  to  23  foot,  25  parts,  the  folid  Con¬ 
tent  of  the  Piece,  which  is  23  foot  and  one  quarter  of  a  foot. 

.  4  *  1 

III.  Let  a  Piece  be  o,  25  parts  broad ,  and  o,  62  parts  deep ,  and  32 
Foot  long ,  how  many  Foot  folid  is  contained  therein  £ 

1.  As  1,  is  to  o,  25  parts. 

So  is  o,  62  parts,  to  155  parts. 

2.  As  1  is  to  155  parts. 

So  is  32  the  length,  to  4,  96  parts  the  folid  content. 

By  the  Line  of  Numbers. 

1.  Extend  the  Compaffes  (downwards)  from  1,  to  o,  25  parts. 
The  fame  Extent  will  reach  (downwards  alfo)  from  o,  62  parts,  to 
155  parts.  Then, 

2.  Extend  the  Compaffes  from  1,  to  c,  155  parts,  the  fame 
will  reach  from  32  foot,  the  length,  to  4  foot  96  parts,  which  is 
almolt  5  foot,  and  may  be  fo  called.  And  thus  much  for  fquared 
Stone  or  Timber. 

^  But  before  I  proceed  I  muff  needs  detect  one  grand  and  too 
common  an  Error  for  molt  Artificers,  when  they  meet  with 

fquared  Timber  whofe  breadth  and  depth  are  unequal,  they 
x  ufu- 
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ufually  add  the  breadth  and  depth  together,  and  take  the  Half 
for  a  mean  Square ,  and  fo  proceed.  This  indeed,  tho’  it  be 
always  an  Error,  yet  it  is  not  fo  great  when  the  difference  of 
the  breadth  and  depth  is  not  much  ^  but  if  the  Difference  be 
great,  the  Error  is  very  obnoxious  either  to  Buyer  or  Seller. 
1  will  inftance  in  one  Example  f 

.  * 

/ 

IV.  Let  a  Piece  of  Timber  be  2  Foot  24  parts  broad ,  and  1  Foot 
30  parts  deep ,  and  2 6  Foot  long ,  how  many  Foot  are  contained 
therein . 

Firft  for  the  true  Way. 

1.  As  1,  is  to  2,  24  parts  the  breadth, 

So  is  1,  30  parts  the  depth,  to  2,  92  parts,  the  Content  at  the  Ench 

2.  As  1,  is  to  2,  92, 

So  is  26  the  length,  to  56,  07,  the  Content,  which  is 
56  Foot,  and  about  an  Inch. 

.V  1  .  {  7 

Now  for  the  cuftomary  falfe  Way. 


The  breadth  of  the  Piece  is  2,  24 

The  depth  thereof  is  i,  30 


Their  Sum  is  3,  54 

The  half  Sum  is  1,  77 


And  this  1,  77  Parts  they  take  for  a  true  Square,  which  is  egre- 
gioufly  falfe  ^  For,  now  come  to  the  Line  of  Numbers,  and  fay, 

1.  As  1,  is  to  1,  77  parts,  fo  is  1,  77  parts  to  3, 13  parts. 

2.  As  1  is  to  3, 1 3  parts,  fo  is  2 6  the  Length,  to  3 1,  45  parts,  that 
is,  to  81  foot  and  almofl  half  a  foot  3  whereas,  by  the  true 
Way,  it  contains  but  56  foot,  arid  07  parts.  The  difference 
in  this  Piece  being  25  foot,  and  above  one  third  part  of  a  foot, 
which  is  above  half  a  Load  of  Timber  ^  and  Timber  being  a t 
50  j-.  or  3 /.  per  Load, 'here  is  25  or  30  loft  by  the  Buyer, 
and  gained  by  the  Seller  *  a  considerable  Fallacy,  to  buy  One 
Load ,  and  pay  for  above  a  Load  and  a  half.  But  if  People 
will  be  deceiv’d,  let  them  be  deceiv’d.  And  thus  I  fhall 
conclude  with  fquared  Timber,  equal  at  both  Ends:  Only  I 
will  firft  give  you  a  Table  fhewing  how  much  in  length  will 
make  a  folid  Foot  of  Timber,  the  lide  of  the  Square  at  the  end 
thereof  being  given  in  Feet  and  Inches,  from  1  Inch  fquare  to 
3  Foot,  or  36  Inches  the  Square. 


A  T able 
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A  T able Jhewing  how  much  in  length  Will  make 
a  Solid  Foot  offquared  Timber ,  the  fide  of  the 
Square  at  the  end  thereof  being  known. 


F.  Inch 

'Tl 

1 — 1 

3 

• 

O 

* 3 

• 

O  O 

1 

I 

o3  2 

3  3 

cr<  A 

00  4 

S  5 

5  6 

4  0  O 

0  y 

2  II  2 

*3  8 

2  3  O 

«  2 

I  9  3 

H  10 

I  3  3 

II 

I  2  3 

I  0. 

I  O  O 

The  Ufe  of  the  TABLE. 

If  your  Timber  or  Stone  have  all  the  fides  equal  at  the  end,  then 
find  the  length  of  one  of  them  in  this  Table,  and  againft  that  Num¬ 
ber  you  (hall  have  the  length  of  a  Foot.  Thus,  if  the  fide  of  the 
Square  be  i  foot  io  inches,  look  this  Number  in  the  Table,  and 
right  againft  it  you  fhall  find  3  inches  and  5  tenth  parts  of  an’inch, 
which  is  half  an  inch  j  which  fhews  that  3  inches  and  an  half  in 
length,  will  make  a  Foot  Solid  of  that  piece  of  Timber. 

But  if  the  fides  of  the  Square  at  the  end  of  the  Piece  be  unequal, 
that  is  to  fay  one  longer  than  another,  you  may  find  the  true 
Square  by  help  of  your  Line  of  Numbers  thus.  Divide  the  Diftance 
upon  the  Line  between  the  two  unequal  Sides,  into  two  equal 
Parts,  and  the  Compalfes  fhall  reft  upon  the  true  Square,  and  with 
that  Number  yon  muft  enter  the  Table. 
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CHAP.  VI. 

Of  un-equal Jided  (but  fcjuafed )  Timber  or 

Stone. 

rTP  Hofe  pieces  of  Timber  or  Stone,  whofe  (ides  are  neither  e- 
JL  qual  nor  parallel  (only  the  two  ends  are  fuppos’d  parallel,)  I 
call  un-equal  fided  fquared  Stone  or  Timber,  which  is  bigger  at  one 
end  than  at  the  other,  and  in  this  form  do  moft  Timber-Trees  grow, 
and  being  fell’d,  are  fo  hewn  and  brought  to  Square. 

The  ufual  way  to  meafure  fuch  Timber  is  to  take  a  Square  a- 
bout  the  middle  of  the  Piece,  and  not  at  either  end,  and  this  mid¬ 
dle  they  take  for  a  mean  Square ,  and  work  with  it  as  if  the  Piece 
would  bear  the  Square  throughout }  but  in  this  there  is  a  great 
Error,  for  the  Content  of  the  Piece  thus  found,  will  be  ever  lefs 
than  the  Truth,  as  die  former  Error  made  the  Piece  more. 

^  But  to  pafs  by  this  (too  cuftomary  way)  I  will  here  deliver  the 
Geometrical  true  way,  which  is  demonftrable.  And  that  is  this. 


I.  Find  the  Content  of  the  Piece  at  both  Ends^  and  multiply  the  one 
Area  or  Content  by  the  other .  2.  Out  of  this  Product  of  the 

two  Areas  extraft  the  Square  Root .  3.  Add  this  Root ,  and  the 
two  Areas  of  the  two  Bafes  all  three  into  one  Sum.  4.  Multiply 
this  Sum  by  one  third  part  of  the  length  of  the  Piece ,  and  that 
ProduU  fall  give  you  the  Content  thereof  in  / olid  Feet . 


Examples. 

I.  There  is  a  piece  of  Timber ,  whofe  breadth  at  the  greater  end  is 
1  Foot  and  75  parts ,  and  its  depth  1,  32.  The  breadth  at  the 
little  end  is  I,  2  Parts ,  and  the  depth  o,  91  Parts •  And  the  length 
thereof  is  1 2  Foot ,  60  parts  how  many  Solid  Feet  are  contained 
in  this  Piece  .<? 

By  the  Line  of  Numbers. 

1.  As  1  is  to  1,  32  parts,  the  depth , 

So  is  i,  75  parts,  the  breadth , 

To  2,  31  parts,  the  Content ,  or  Area 


^Of  the  greater 
.end  of  the  Piece. 
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2.  As  I,  is  to  0,9 1.  parts,  the  depth. 
So  is  i,  20  parts,  the  breadth , 

To  1 3  09  parts,  the  Area  or  Content 


Of  the  lefter  end 
of  the  Piece. 


3.  As  1,  is  to  2,  31  parts,  the  Area  of  the  greater  end \ 

So  is  1,  09  parts,  the  Area  of  the  lejfer  end , 

To  9,  522  the  ProduB  of  the  two  Areas . 

4.  To  find  the  fquare  Root  of  this  Number,  you  muft  divide 
the  fpace  between  2,  522  the  Produd,  and  1,  upon  your  Line  of 
Numbers,  and  the  Compafs’s  point  will  reft  upon  1,  5 38. 

4.  Add  this  Root  1,  588,  and 
The  Produd  of  the  j  }two  Ends  together , 

The  Sum  is,  4,  990-.  Then  fay, 

5.  As  1,  is  to  4,  2  parts,  the  third  part  of  the  length  of  the  Piece 

So  is  4,  99  parts,  the  Sum  before  found. 

To  20,  95  parts,  the  folid  Content  of  the  Piece . 


Tlie  Operation. 


i.  Extend  the  Compaftes  from  1,  to  1, 32.  The  fame  will  reach 
from  1,  75  to  2,  31,  the  Area  of  the  greater  End \ 

2,.  Extend  the  Compaftes  from  1,  downwards  too,  91,  the  fame 
will  reach  downwards  from  1,  20  to  1,  09,  the  Area  of  the  lejfer 
End. 

3.  Extend  the  Compaftes  from  1,  to  2,  31,  the  ' greater  Area. 
The  fame  Extent  will  reach  from  1,  09,  the  lejfer  Area ,  to  2,  522. 

4.  Divide  the  Diftance  between  1,  and  2,  522  upon  the  Line, 
into  two  equal  parts,  and  the  Compafs’s  point  will  reft  upon  1,588, 
the  fquare  Root  *,  which  added  to 


The  two  Produds 


1,092? 
2,  310$ 


The  Sum  will  be  4,  990- 


5.  Extend  the  Compaftes  from  1,  to  4,  20  parts,  the  third  part 
of  the  length  of  the  Piece.  The  fame  Extent  (hall  reach  from  4,  99 
the  Sum ,  to  20,  95  the  Content  of  the  Piece.  So  that  this  Piece  of 
Timber  contains  20  Foot  3  quarters,  and  20  hundred  parts  of  a 
Foot. 


III.  If 


27 


Lib.  Yir.  Of  Measuring. 


111.  If  apiece  of  tapering  Timber  being  exaBly  fquare  at  each  end 
the  fide  of  the  greater  End  being  I  Foot  50  parts,  and  the  fide 

°l  1- 1 V  ■  o,  5  farts,  and  the  length  30  Foot,  how  many 

foil ci  Foot  in  that  piece  of  T briber  / 

In  this  Example  I  will  only  let  down  the  Proportion  and  leave 
the  Pradice  to  the  Reader. 


1.  As  1,  is  to  o,  5  parts. 

So  is  o,  5  parts,  to  o,  25  parts,  the  Area  of  the  leffer  End . 

2.  As  1,  is  to  1,  5  parts, 

So  is  i,  5  parts  to  2,  25,  the  Area  of  the  greater  End. 

3*  As  ls  t0  25  parts. 

So  is  2,25  to  5625  part?. 


•75 

2.  25 

•  25 

3.  25 


The  half  Diftance  between  5625,  and  1,  is  75,  the  fquare 

Root  of  562  5,  which  added  to  the  Area  of  the  two 

VIZ-7°  2  5  and  o,  25  make  3,  25,  as  in  the 
Margin.  Then 

4.  As  1,  is  to  3,2 5,  the  Sura  before  found. 

So  is  10,  one  third  part  of  the  Length, 

To  32,  50,  the  folid  Content  of  the  Piece ; 

That  is,  32  Foot  and  an  half. 


A^d  ^et  thefe  Examples  fuffice  in  the  meafuring  tapering 


CHAP.  VII. 


Of  the  menfuration  of  round  Timber. 

AS  there  are  grand  cuftomary  Errors  continually  committed  in 
the  menfuration  of  unequal-fided  and  in  tapering  Timber  fo 
there  is  one  alfo  in  the  meafuring  of  round  Timber,  which  tran- 
lcendeth  them  all ;  and  that  is  this  ;  In  Timber-Trees  they  ufual- 
ly  girt  the  Tree  about  the  middle  of  the  Trunk  thereof  with  a 
Line,  and  take  one  fourth  Part  of  that  Girt  for  the  fide  of  a  Square 
and  with  this  they  find  the  Content  of  the  Tree,  as  if  it  were  a 
Square,  whole  fide  is  equal  to  a  fourth  part  of  that  Girt :  but  this 
is  egregioufly  falfe,  for  it  always  gives  the  Content  of  the  Tree  to  be 

near. 


C-f 
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near,  and  moft  commonly  above  one  fifth  part  Iefs  than  the  true  Con- 
but  for  tne  maintaining  of  this  ill  Cuftom  they  plead 
The  Overplus  Meafure  may  well  be  allow’d,  becaufe  the ' Chips 
cut  off,  are  of  little  Value,  and  will  not  near  countervail  the  La¬ 
bour  oi-  bringing  the  Timber  to  a  Square,  to  which  Form  it  muff 
be  brought  before  it  be  fit  for  Ufe. 


To  this  I  anfwer,  that  altho’  the  Chips  in  fmail  Timber-fficks 
,  brut  ’ mai/t  VaIlje,  yet  in  great  Trees  there  be  large  Slabs,  and  fo 
the  Labour  of  hewing  is  not  loff  and  only  the  Chips  allowed  •  but 
nutu  it  ibanding  1  do  not  fay,  that  Timber  ffanding  ought  to  be 
meafured  falfely,  but  truly,  and  if  any  allowance  be  to"be  made 
let  it  be  in  the  Price ,  and  not  in  the  Qiiantity  *  and  as  the  Onan - 
nty  will  be  one  fifth  part  more  than  in  reality  it  is,  fo  a  fiftffpart 
might  rather  be  abated  in  the  Price.  Befides  this,  if  Timber  be 
thus  meafured  and  bought  when  it  is  round,  I  fay,  that  a  Tree 
when  it  is  hewed,  and  brought  to  fuch  a  Square  as  Timber  is  ufu- 
ally  brought  to,  and  meafured  as  it  then  is  hewed,  that  Tiraber- 

hick  lhall  then  hold  out  more  Meafure  than  when  it  was  bousht 
round.  5 

Divers^  other  Errors  in  the  menfuration  of  folid  Bodies  have 

ln,r°r  ^  of  Art>  ancJ  tbe  Ignorant  being  poffefl'ed  thereof 
do  plead  1  refcription  and  Cuftom,  whereas  Cuffom  cannot  effablilli 
a  Law  upon  a  bad  foundation  and  falfe  Ground,  neither  can  Er¬ 
ror  prevail  againff  Truth,  nor  Ignorance  convince  Reafon  {im¬ 
ported  by  Art  upon  Demonffration  :  But  leaving  thefe  and  them 
(who  are  wedded)  to  their  ill  Cuffoms,  I  will  proceed  to  ffiew  the 
true  and  exact  way  of  meafuring  of  round  Timber. 

As  in  fquared  1  imber  the  Ends  thereof  were  either  equal  or  un- 
equal,  that  13,  greater  at  one  End  than  at  the  other,  and  fo  were 
parts  ot  i  yramids  :  So  m  round  Timber  either  the  Circles  at  both 
Ends  of  the  Piece  are  either  equal,  and  fo  are  Cylinders ,  or  elfe  are 
unequal ,  and  fo  are  defected  Cones.  And  how  to  meafure  either  of 
or  them  1  lhall  now  fhew,  beginning  with 
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ft  r  \r? 

.  *  i  ' 


Of  Round  Timber  whofe  Ends  are  Equal 

B  Et£rcfrcIenorToSlpr,  T  Jf  A™,  or  Content  of 

WJh  %  ^ircle  or  ^lrcIes  at  the  Ends  thereof  mufl  firft  be  found  * 
Wherefore,  before  I  come  to  meafure  Round  Timh^  i  n  j? 

thefe  neceilary  Problems  concerning  the  Circle .  1  mU  au" 

L  Jh‘  C‘nwnfirence  of  a  Circle  being  given>  tofindthe  ,  b 

the  Diameter.  *  J 

"  '  -  ;  M-  ■ 

te  3  f°0t  25  partS’  and  ^  the  Diameter 

As  22,  is  to  7, 

So  is  the  Circumference  25 

To  1,  03  parts,  the  length  of  the  Diameter. 

By  the  Line  of  Numbers. 

Extend  the  Compares  from  22  downwards,  to  7  The  bmp 

Sr  sis f™ p'b  »  >.%  " 

c  •  .  4?  7.  is  to  22, 

ho  is  2,  50  the  Diameter ,  to  7,  8  j  parts  the  Circumference. 

By  the  Line  of  Numbers. 

2  ^oTais'to^sf^8  ftT  7 l t0  22’  thefame  wil1  «*&  from 

2,  50  parts,  to  7,  85  parts  for  the  Circumference. 


H 
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III.  The  Diameter  of  a  Circle  being  given ,  to  find  the  Area  or 

Content  thereof 

Let  the  Diameter  of  a  Circle  be  2,  5  parts,  and  let  it  be  requir’d 
to  find  the  Area- 

As  28,  is  to  22, 

So  is  6,  25  (which  is  the  Square  of  the  Diameter) 

To  4,  91,  the  Area  of  the  Circle. 

By  the  Line  of  Numbers. 

1.  Take  in  your  Compares  the  Diftance  from  1,  to  the  2,  5 
parts,  the  Diameter  given,  and  turn  the  Compaffes  about  upon  that 
Point,  fo  fhall  the  other  Point  fall  upon  6,  25  parts,  which  is  the 
Square  of  the  Diameter  2,  5. 

2.  Extend  the  Compaffes  from  28  downwards  to  22-  The  fame 
Extent  will  reach  from  6,  25  the  Square,  to  4,  91  parts*  the  Area 
or  Content  of  the  Circle. 

1 

IV.  The  Circumference  of  a  Circle  being  given ,  to  find  the  Area . 

1  Let  the  Circumference  of  the  given  Circle  be  7,  85  parts,  and 
let  the  Area  be  required. 

As  88,  is  to  7, 

So  is  61,  62  parts  (the  Square  of  the  Circumference) 

To  4,91  parts,  the  Area,  as  before. 

By  the  Line  of  Numbers. 

1.  Take  the  Diftance  from  1  (downwards)  to  7,  85,  the  Cir¬ 
cumference  given,  and  upon  that  Point  turn  the  Compalfes  down¬ 
wards,  fo  will  the  Compafs  Point  reft  upon  61,  62  parts. 

2.  Extend  the  Compalfes  from  88,  downwards  to  7,  the  fame 
will  reach  from  61,  62  parts  the  Square  of  the  Circumference)  to 
4,  91  Parts,  the  Area  or  Content  of  the  Circle. 


But 
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Vr>bf?J  fie™  h°™  to  tueafure  tapering  Timber,  I  will  (as 
anvTi  efi,re )/Jve y'iU  a  Table  by  which,  having  the  Girt  of 

Z&SZS, "  ST  “  Wi 


The  Ufe  of  the  Table. 

Find  the  Girt  or  Compafs  of  the  Tree  in  Inches  in  the  Column 
of  Inches,  and  right  again!!  it  you  lhall  find  how  many  Inches  anH 
10th  parts  of  Inches  will  go  to  make  a  Foot.  Solid. 

Example.  If  a  Tree  be  57  Inches  about,  look  for  <7  Inches  in 

lotlfoamof ' ^ IniChu’  ant5  a§ainft.it  X°u  ftaI1  find  6  Inches  and  7 
.  .  rp  c  °f  an  Inch,  which  is  almoll  three  quarters  of  an  Inch 

and  fo  much  in  Length  will  make  a  Foot  Solid.  ’ 
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C  H  A  P.  IX. 

Of  Round  Timber  whofe  Ends  are  unequal. 

L  A  round  Piece  of  Timber ,  whofe  Girt  or  Circumference  is  7  Foot 
85  Parts ,  and  15  Foot  Long ,  how  many  Solid  hoot  is  therein 
contained •  0 

BY  the  laft  Problem  before-going,  you  found  the  Area  of  a 
Circle,  whofe  Circumference  was  (as  this  is)  7,85  parts,  to  be 
9  t,  that  is  4  Foot  91  parts  of  a  Foot.  Now  the  length  of  the 
Tree  or  Piece  being  15  Foot,  fay. 

As  1,  is  to  4,  91  (the  Area  at  the  end) 

So  is  15  the  length,  to  73,  65  parts  the  Solid  Content. 

5  ?]  :  -  -  • 

.  -  ^  j 

By  the  Line*  of  Numbers. 

*  *  i  /  . .  r.  .  1 

Extend  the  CompaiTes  from  i,to  4,91?  the  Area  at  the  End. 
The  fame  will  reach  from  15  (the  length  of  the  Piece)  to  73  Toot 
6  5  parts,  which  is  half  a  foot,  and  15  hundred  parts  of  a  foot. 

0  }  '•  V  •  ^ 

/  *  !  ;  -  .  ,  v  . 

II.  A  fiece  of  round  tapering  Timber,  the  Circumference  (or  Girt ) 
at  the  greater  end  is  j,  85  parts ,  as  in  the  lafl ,  and  the  Girt  at 
the  lefjer  end  5,5,  and  the  Piece  is  18  foot  long ,  how  many  Solid 
Feet  is  contained  in  this  Piece  £ 

1.  By  the  4th  before  going,  find 'the  Area  at  either  End,  fo  fliall 
you  find  the  Area  of  the  greater  End  to  be  4,  9$,  and  of  the  lel- 
fer,  2,  27.  Then  fay, 

1.  As  1,  is  to  2,  2 7  parts,  the  Area  of  the  lelfer,  End, 

So  is  4,  91  parts,  the  Area  of  the  greater  End, 

To  11,  14  parts,  the  Product  of  the  two  Areas. 


By  the  Line  of  Numbers. 

1.  Extend  the  CompaiTes  from  1,  to  2,  27.  The  fame  Extent 
will  reach  from  4,  91,  to  11, 14,  which  is  the  Product  of  the  Areas 
of  the  two  Ends. 

2.  Divide  thefpace  between  1,  and  11, 14  upon  the  Line, into  two 

equal  parts,  and  the  CompaiTes  will  fall  upon  3,  40,  which  is  the 
Square  Root  of  the  Produd  of  the  two  Areas :  Add  2,  27 
this  Root  and  the  Area  of  the  two  Ends,  all  three  into  3,  40 

one  Sum  as  is  done  in  the  Margin,  which  Sum  will  4,  91 

be  10,  58,  and  then,  io758~ 

As  1,  is  to  6  (which  is  one  third  part  of  the  Length) 

So  is  10,  58  parts,  to  63,  84,  the  Solid  Content . 


Therefore 
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Therefore 


Extend  the  CompaHes  from  t.  to  6.  the  fame  Extent  foil  reach 
from  to.  5  8  Parts,  to  63.  Parts  the  Solid  Content  of  _  the  Piece; 
Co  that  this  Piece  of  Tapering  round  Timber  doth  contain  65  Foot 
and  an  half,  wanting  only  two  hundred  Parts,  which  is  not  to  be  men¬ 
tion’d  1  and  let  this  fufficc  for  the  Mentation  of  Solids. 

I  mi"ht  make  a  farther  Progrefs  herein,  as  to  fhew  the  manner  how 
tcT meafure  Prifmcs,  Pyramids,  Cones  and  Fruftums  ot  either  of 
thefe,  whether  upright  or  fchalcnc,  as  alio  of  Regular  Bodies, 
with  divers  other  Curiofities  in  Solid  Geometry ;  but  this  Book 
was  not  intended  for  Curiof.ty,  but  Profit,  and  therefore  1  have 
inferred  only  fuch  as  are  pertinent  to  my  intended  Deiign. 


iss>; 


iff  -r. 


V: 


CONCLUSION ; 

IN  this  Book  throughout,  before  I  fhew  ho\y  to  work  upon  the 
Line  of  Numbers ,  I  do  lay  down  the  Analogy  or  Proportion 
bv  which  the  Problem  is  to  be  wrought  5  by  which  (if  you  have  not 
a' Rule  with  the  Line  of  Numbers  upon  it,  or  want  Compafles)  you 
may  work  the  fame  with  the  Pen,  arithmetically,  for  the  Proportion? 
are  no  other  than  Qucftions  ftated  in  the  Golden  Rule ,  as  thus : 


If  a  Board  be  1  Foot  25  Parts  broad,  and  16  Foot  $  Parts  long,  how 
many  Square  Foot  are  contained  in  this  Board . 

As  1.  is  to  1.  25?  So  is  16.  5>  to  what? 

.  1.  25 


825 

330 

165 


The  Anfwcr  will  be  20  |  625.  Which  is  20  Foot,  62 
Parts,  which  is  half  a  Foot,  and  half  a  quarter  of  a  Foot. 


For  if  you  multiply  the  fecond  Number  by  the  third,  Vtz.  16.  5 
by  1.  25,  tlieProduft  will  be  20.  625,  which ihould  be  divided  by 
the  firft  Number ;  but  being  it  is  an  Unite,  it  neither  multiplies  nor 
divides,  and  therefore  the  Number  20.  625  is  the  Numbei  that 
fwers  the  Queftion,  and  is  the  Content  of  the  Board,  viz.  20 
and  an  half,  and  half  a  quarter.  Again, 


I 


Take 
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Take  another  Example. 

If  a  Board  that  is  12  Inches  broad  doth  require  12  Inches  in  length 
to  make  a  Foot  Square ,  how  much  in  length  will  make  a  Square 
Foot  when  the  Board  is  1  Foot  and  3  Inches  broad? 

...  -  “ '  ‘  **  ■  '  4 

<•  -  .#  *r  *  - 

Set  the  Numbers  thus : 

broad  long  broad  v 

;  If  1 2  In.  require  1 2  In.  what  fhall  1 5  In.  require  > 

12  ...... 


24  *(9 

12  -L44  (9  rfj  or  9  ?  • 

*2 

144 

This  QuefUon  is  rcfolved  by  reciprocal  ‘Proportion ,  or  the  backer 
Rule  of  Three ,  which  is  ealily  difeover  d  ;  for  1 5  Inches  being  more 
than  1 2,  it  muft  needs  require  lefs  length  than  1 2  Inches  to  make  a 
Foot >  wherefore  multiply  the  firft  and  fccond  Terms  together,  viz. 
12  by  12,  they  produce  144,  which  divide  by  15  the  breadth  "given 
(the  third  Number  in  the  Proportion)  the  Quotient  will  be  9  and  7? , 
or  4  of  an  Inch  5  fo  that  9  Inches  and  4  will  make  a  Foot  Square. 

In  like  manner,  If  a  Board  or  Pane  op  Glafs y  or  the  like y  be  is 
Inches  broad y  then  8  in  length  will  make  a  Foot ,  as  appears  by 
the  Work  following. 

If  12  require  12,  what  1 8  > 


24 

12  6 

-*'4.4  (8  In. 

144 


Isow  you  are  to  take  Notice,  That  all  the  Examples  in  this  Book, 

iuppofe  the  Foot  or  Tar d  to  be  divided  into  10  or  100  Parts,  which  is 

called  ‘Decimal  Divijion  3  fo  all  the  Proportions  arc  laid  down  in 

Decimal  Numbers ,  and  muft  be  wrought  by  Decimal  Arithmetic k, 

concerning  which  there  is  ample  Satisfadion  to  be  had  in  my  Book 

tj^a^n§_broth  of  Vulgar,  Decimal ,  and  Inftrumental  ARITH 
M EPIC K • 


The  End  of  the  Seventh  Book. 
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The  Eighth  Book. 


The  ARGU M  ENT. 

0  R  farther  Illujiration  oj  the  Table 
of  Sines  and  Tangents  in  the  Third 
Book,  and  alfo  of  the  proportional 
Lines  upon  the  Index  of  your  Table 
mention'd  in  the  Second  Book,  I 
have  in  this  Eighth  Book  applied  them  to  the 
making  of  Sun-Dials,  as  a  thing  I  conceive  both 
ufeful  and  necejfary,  as  well  for  a  Surveyor,  as 
other  Perfons ,  who  may  have  occajion  for  the 
fame.  But  I  intend  not  here  to  make  an  entire 
T reatife  of  the  whole  Art  of  Dialling, 
(having  lately  done  that  already ,  both  Arithme- 


The  ARGUMENT.  Lib.' VIII. 

•  •  \  -  •  •  ■  ,♦ 

tically,  Geometrically,  and  In  ftrumen  tally,  in 
a  particularTreatife  lately  by  me  publijhed)  but 
to  [hew  you  the  UJe  of  the  foremention’ d  Tables 
and  Lines  in  the  Calculation  of  the  Requilites 
and  Hour-Diftances  jor  all  manner  of  Horizon¬ 
tal  and  upright  Dials,  whether  diredl  or  decli . 
ning,  and  that  in  any  Latitude  or  Tart  of  the 
World.  Which  upright  and  Horizontal  Dials, 
of  all  others ,  are  the  moji  ufejul  and  necejfary, 
they  ferving  not  only  for  the  making  of  fome  one 
fngle  Dial,  but  to  adorn  and  furnijh  divers  Re¬ 
gular  or  Polyhedronick  Bodies  cut  in  Wood  or 
Stone ,  which  the  Precepts  in  this  following  Book 
will  be  a  fujfcient  Tutor  to  dir  eel  unto ;  omitting 
to  fay  any  thing  concerning  Reclining  and  Incli¬ 
ning  Dials,  which  do  decline,  and  that  for  the 
Reafon  before  given.  T o  this  Book  I  have  added 
alfo  ( for  the  Satisfaction  of  fuch  as  delight  there¬ 
in  J  feveral  other  Ways,  Rules  and  Tables,  to 
find  the  Hour  of  the  Night  by  the  Moon  and 
Stars,  as  well  as  by  the  Sun  in  the  Da.y-time : 
And  with  thefe,  and  fome  other  things  of  the  like 
Nature ,  I  do  conclude  this  Eighth  Book. 


o 


EFORE  I  come  to  fhew  how  the  Hour-Lines  are 
to  be  deferibed  upon  any  Dial-Plain,  it  will  be 
requifite  to  know  firft,  how  fuch  Plain,  upon 
which  you  intend  to  deferibe  or  draw  a  Dial,  is 
htuate  in  refped  of  the  four  Cardinal  Points  of 
the  World  (or  rather  of  your  particular  Horizon ) 
that  is,  whether  the  Dial-Plain  do  direOly  behold 
either  the  Eaft,  Weft,  North  or  South  Points,  or  not  5  for  if  they  do 
behold  either  of  the  forementioned  Points,  they  are  called  dired  Eaft, 
Weft,  North  dr  South  Dials  5  but  if  they  do  not  behold  any  of  thefe 
Points  diredly,  they  are  then  faid  to  decline.  So  a  Dial-Plain  lying 

between  the  Points  and  the  Eaft,  is  faid  to  be  a 

Plain  declining  Eaft  ward,  fo  many  Degrees  as  the  Plain  leaneth  from  the 

Eaft  or  Weft.  Alfo  a  Dial-Plain  lying  between  the  i  Points 

and  the  Weft,  is  denominated  to  be  a  ^  £  Plain  declining  Weft- 

ward,  fo  many  Degrees  as  the  Plain  deviates  from  the  Weft  or  Eaft. 
Now  to  find  the  true  Situation  of  any  Plain,  there  arc  feveral  ways. 
The  moft  eafy  and  common  way  is  by  the  magnetical  Needle,  fuch 
as  is  in  the  Box  of  your  Plain  Table.  For  if  you  apply  the  fide  of 
*  K  your 
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your  Box  to  the  Dial-Plain,  holding  it  level,  the  Needle  will  fhew 
you  how  many  Degrees  the  Plain  deviates  or  declines  from  the  true 
North,  South,  Eaft  or  Weft  Points.  This  isfo  plain,  that  an  Exam¬ 
ple  to  be  given  thereof  were  necdlefs  :  and  befidcs,  the  way  itlelf 
is  uncertain,  in  regard  the  Needle  hath  fome  Variation,  and  io  points 
not  at  all  times  to  the  true  North  Point  5  and  therefore  is  not  to  be 
ufed  but  in  cafe  of  Neceffity,  when  you  cannot  have  the  Benefit  of 
the  Suns  fhining. 

The  beft  and  1110ft  abfolute  way  to  attain  this’  Declination  there¬ 
fore  is  by  the  Sun  5  for  by  finding  of  the  Sun’s  Azimuth  at  any  time, 
the  Declination  of  any  W all  may  be  attained.  And  therefore  I  fhall 
firft  fhew  you  how  to  find  the  Sun’s  Azimuth  at  any  time  when  the 
Sun  fhineth,  and  that  two  fevcral  ways :  viz.  one  Geometrically, 
by  help  of  your  Line  of  Chords ;  the  other  Arithmetically,  by  help  of 
the  Table  of  Sines.  And  becaufe  the  Sun’s  Declination  is  requifite 
to  be  known  before  you  can  compute  th Z Azimuth,  I  havo  here  added 
a  Table  fhewing  the  Sun’s  Declination  for  every  Day  in  the  Year; 
and  following  the  fame,  another  Table  fhewing  the  Latitude  of  all  the 
principal  Cities  and  Towns  in  England,  Scotland  and  Ireland ,  alpha¬ 
betically  difpofed ;  fo  that  when  you  arc  required  to  make  a  Dial  in 
any  of  thefe  Kingdoms,  you  need  not  be  to  feek  for  the  Latitude 
of  your  Place  wherefoever  you  be. 


**. 
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A  Table  Jhewing  the  Sun’s  Declination  for 
every  Day  oj  the  Tear ,  ferving  for  thPmore 
ready  finding  of  the  Sun’s  Azimuth.  . 


XI 


y 


oil' 

— 


A  Table 


- - - r- — 

of  the  Surfs  Decimation ,  : 


n’U^w 

.ja.O 


— 


janu._ 

Febr. 

Marc, 

April 

May 

June 

(  v 

July 

Aug. 

|  Sent. 

'Q£lo. 

Nov. 

Dec. 

a 

d. 

in. 

d. 

in. 

d. 

m. 

d. 

i. 

m 

d. 

m. 

d. 

m. 

d. 

:m. 

d.  m. 

;d- 

m. 

J.  m. 

d.  m. 

d.  m. 

i 

21 

44 

r3 

46 

3 

24 

8 

3<5 

18 

5 

23 

\iy 

22 

8 

17  12 

'4 

24 

7  15 

17  40 

23  9 

2 

21 

zy 

i‘3 

16 

3 

0 

8 

58 

18 

20 

23 

1622 

0 

14  544 

2 

73§ 

17  5  6 

23  13 

3 

21 

23 

13 

5 

2 

37 

9 

20 

18 

3;  5 

23 

1921 

5i 

1436)3 

33 

8  0 

18  12 

23  17 

4 

21 

13 

12 

45 

2 

13 

9 

42 

1 8 

50 

23 
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42 
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15 

8  22 

18  28 

23  20 

5 

2 1 

12 

25 

1 

49 

10 

3 

19 

4 

23 

2  s  1 1 
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?2 

13  58 

2 

52 

845 

i-8  4L 

23  23 

6 

20 

50 

12 
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1 

25 

10 

■24 

1 9 

18 
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21 
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29 
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23  26 

7 

20 

38 

i  r 

43 

1 

1 

10 

45 
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31 

23 
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12 
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5 
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23  28 

8 

20 

26 

LI 

21 

0 

38 

11 

0 

19 

44 

23 

30 

21 
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0.2 

1 
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19  27 

23  30 

9 

20 

13 

11 

0 

0-S  14  1 1 

27 

19 

57 

23 
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51 

12  41 
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19 
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23  31 

IO 

20 

0 

ro 

33 
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47 

20 

f° 
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ii 
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46 

10 

16 

Oo33|i2 

7 

20 

22 

23 

3120 

28 

12  1 

og32 

10  56 

20  8 

23  31 

12 

19 

32 
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20 
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51 
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A  Table  of  the  Karnes  and  Latitudes  of  the 
Principal  Cities ,  Towns,  and  IJlands  in  and 
about  Great  Britain  and  Ireland. 


ENGLAND. 

BEdford 
Berwick 
Eriftol 
Buckingham 
Cambridge 
Canterbury 
Carlifle 
Chichefter 
Chefter 
Colchefter 
Derby 
Dorchefter 
Durham 
Excefter 
Gilford 
Gloceftcr 
Hartford 
Hereford 
Huntington 
Ipfwich 
Kendal 
Lancafter 
Eeicefter 
Lincoln 
London 
Northampton 
Norwich 
Nottingham 
Oxford 
Reading 
Salisbury 
Shrewsbury 
Stafford 
Stamford 
Truro 
Warwick 
Winchefter 
Worcefter 
York 


WALES. 

ANglcfey 

Barmonth 

Brecnock 

Cardigan 

Carmarthen 

Carnarvan 


D. 

5Z 

55 

5i 

y 

y 

51 

55 

50 

55 

51 

y 

y 

54 

50 

51 

51 

41 

y 

y 

y 

54 

54 

y 

y 

51 

y 

y 

53 

51 

51 

51 

52 
y 
y 
50 


51 

y 

53 


D. 

53 

5Z 

y 

y 

y 

53 

53 


M: 

8 

54 

z7 

o 

12 

y 

o 

48 
1 6 
58 
58 
40 
50 

43 

12 

53 

49 

7 
19 

8 

*3 

io 

40 

H 

34 

H 

42 

o 

4  6 
28 

4 

47 

y 

58 

3° 


52  20 


3 

H 

58 


M. 

28 

50 

1 
12 
2  6 
1 6 


Flint 

Landaffe 

Monmouth 

Montgomery 

Pembroke 

Radnor 

St.  Davids 


ISLANDS. 

C4  Arnfey 
T  Terfey 
Lundy 
Man 
Portland 
Wight 

SCOTLAND. 

ABerdeen 

Dumblain 

Dunkel 

Edenburgh 

Glafcow 

Kinfaile 

Orkney 

St.  Andrews 

Skyraffm 

Sterling 


D. 

M. 

53 

*7 

5i 

35 

5 1 

5i 

5i 

y 

5i 

4t> 

y 

!9 

y 

0 

D. 

M. 

49 

3° 

49 

12 

5i 

22 

54 

24 

5° 

3° 

5° 

39 

D. 

57 

26 

56 
55 
55 

57 
66 

y 

58 

5* 


IRELAND. 

ANtrim 
Arglas 
Armagh 
Caterlaugh 
Clare 
Cork 

Droghedagh 

Dublin 

Dundalk 

Galloway 

Youghall 

Kenny 

Kildare 

Kings  Town 

Knockfergus 

Kingfale 

Limerick 

Queens  Town 

Waterford 

Wexford 


D. 

54 

54 

54 

y 

y 

51 

53 
53 
53 
53 
5 1 
5 1 

53 

55 

54 
5 1 
y 

5Z 

y 

y 


M. 

'y 

21 

48 

y 

y 

44 

6 

3  9 

y 

1 2 


M. 

38 

10 

r4 

41 

34 

53 

38 

*3 

y 

2 

55 

27 

o 

o 

37 

4T 

3° 

5Z 

9 

18 
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C  H  A  P*  XL 

Tc  find  the  Sun’s  Azimuth  Geometrically. 

a  y  i  n  g  the  Latitude  of  your  Place,  and  the  Declination  of 
__  __  the  Sun;  and  the  Sun's  Altitude  given,  you  may  find  the 
Suns  Azimuth.  So  the  Latitude  of  the  Place  being  5  1  deg.  30  min. 
the  Declination  of  the  Sun  17  deg.  5 6  min.  North,  and  the  Suns 

Altitude  35  deg.  the  Azimuth  may  be  found  Geometrically  as  fol-  * 
loweth.  -•  d 

Hrfr,  Dcfcribe  with  60  deg.  of  your  Line  of  Chords  the  Semi¬ 
circle  ADC,  and  upon  B,  the  Centre,  ered  the  Perpendicular  B  D. 

Secondly,  Take  51  deg.  30  min.  the  Latitude  of  the  Place,  out  of 
your  Line  of  Chords,  let  it  from  D  to  E,  and  draw  the  Line  E  B,  re- 
prefenting  the  Equinodial  Circle. 

Thirdly,  Out  of  your  Line  of  Chords  take  17  deg.  56  min.  the 
Suns  Declination,  and  bccaufe  it  is  Northward,  fet  that  Diftance  up¬ 
wards  from  E  to  F,  (but  if  the  Declination  had  been  Southward,  you 
mull  have  fet  it  downwards  from  E  to  R)  and  draw  the  Line'  F  G 
parallel  to  B  E,  which  reprefents  the  Suns  Parallel  for  that  time. 

Fourthly,  From  your  Line  of  Chords  take  3  5  deg.  the  Sun's  Alti¬ 
tude,  and  fet  it  from  A  to  H,  and  from  C  to  L,  and  draw  the  Line 
H  K  L  for  the  Line  of  the  Suns  Altitude. 

r  Fifthly,  Take  in  your  Compares  the  Length  of  the  Line  IC  L,  or 
IC  H,  and  with  that  Diftance  upon  the  Centre  B  deferibe  the  Semi¬ 
circle  M  P  N.  \ 

Sixthly,  Upon  the  Point  O  (which  is  where  the  Parallel  of  DeclL 
nation  and  the  Parallel  of  the  Suns  Declination  interfed  each  other) 
ered  the  Perpendicular  O  P.  % 

Seventhly,  Lay  a  Ruler  from  B  to  P,  and  it  will  cut  the  Circle  in 
Q^,  and  draw  the  Line  P  Q. 

Laftly,  Take  the  Diftance  from  C  to  and  meafuring  it  upon  your 
Line  eft  Chords,  you  fhall  find  it  to  contain  74  deg.  and  fo  much  is 
the  Sun’s  Azimuth  or  his  Diftance  from  the  South  part  of  the  Meridian 
at  the  time  of  Obfervation. 
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Chap.  III. 

To  find  the  Sun’s  Azimuth  Arithmetically 
hy  the  Table  of  Sines. 

Le  t  the  Latitude,  Declination  and  Altitude,  be  as  before,  viz. 

d.  m.  d.  m. 

Latitude -  51  30^  r  3  s  30 

Declination  17  5 6  i  Complement  ^  72  04 

Altitude  — —  35  00  )  c  5  5  00 


Their  Sum - 

165 

34 

Half  Sum  — 

82 

47 

The  Difference  between  the  half  Sum? 

\ 

and  the  Complement  of  the  Sun’s  > 
Declination  —  . . j 

•  10 

43 

Firft,  You  muft  add  the  Complement  of  the  Latitude,  the  Comple¬ 
ment  of  the  Declination,  and  the  Complement  of  the  Suns  Altitude, 
all  three  into  one  Sum,  and  they  make  165  deg.  34  min.  the  half 
whereof  is  82  deg.  46  min.  and  the  Difference  between  this  half 
Sum  82  deg.  4 6  min.  and  72  deg.  4  min.  the  Complement  of  the  Sun's 
Declination  is  10  deg.  43  min. 

Being  thus  prepared,  the  Proportion  to  find  the  Sun’s  Azimuth  by 
the  Table  of  Sines  will  be  as  foiloweth : 


*  (1.)  As  the  Radius  or  Sine  of  90  deg.  —  —  —  10  000000 


is  to  the  Sine  Complement  of  the  Altitude  5  5  d. 

9 

913364 

So  is  the  Sine  Complement  of  the  Latitude  38  d.  30  m. 

A  *  •  -  *  .  . 

9 

794149 

to  the  Sine  of  30  deg.  40  min.  —  —  — 

19 

707513 

(2.)  As  the  Sine  of  30  deg.  40  min.  . - 

9 

707513 

is  to  the  Sine  of  the  half  Sum  82  deg.  47  min.  — 

9 

996594 

So  is  the  Sine  of  the  Difference  10  deg.  43  min.  --- 

9 

267395 

\  ■  ■ 

19 

263989 

to  this  Sine  —  - . 

9 

556476 

To  which  add  the  Radius  or  the  Sine  of  90  deg. 

t 

/  M 

IO 

OOOOOO 

V 

The  Sum  is  --- 

19 

556476 

Half  this  Sum  is  --- 

9 

778238 

*  By  obferving  thefe  two  Analogies  you  may  find  the  Azimuth  by  the  Line  of  Sines  on  the 
ladex  of  vour  Tables, 

Which 


I 
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Which  is  the  Sine  of  3  7  deg.  nearcft,  the  double  whereof  is  74  deg. 
for  the  Azimuth  from  the  South  Part  of  the  Meridian.  And  accor¬ 
ding  to  either  of  thefe  ways  you  may  find  the  Suns  Azimuth  at  any 
Time  of  the  Day,  and  in  any  Parr  of  the  World.  And  now  I  fhall 
fhcw  you  how  by  the  help  hereof. 


Chap.  IV 
Declination 


r  ^  H  E  Declination  of  a  Plain  is  an  Arch  of  the  Horizon  inter¬ 


cepted  between  the  North  or  South  Points  of  the  Horizon, 
and  a  Line  drawn  perpendicular  to  the  Plain  upon  which  the  Dial  is 
to  be  made.  ,  . 

Or,  it  is  that  Arch  of  the  Horizon  which  is  comprehended  between 
the  Plain  itfelf,  and  the  Eaft  or  Weft  Points  of  the  Horizon. 

•  To  attain  to  the  Quantity  of  this  Declination,  two  Obfervations 
(the  Sun  lliining)  muft  be  made,  and  both  of  them  at  the  fame  Mo¬ 
ment  of  Time,  as  near  as  may  be.  The  one  is  the  Horizontal 
Diftance  of  the  Sun  from  that  Line  which  is  perpendicular  to  the 
Plain  :  The  fecond  is  of  the  Sun's  Altitude,  whereby  the  Suns  Azu 
muth  muft  be  found,  according  as  is  taught  in  either  of  the  two 
foregoing  Sections. 

I.  To  find  the  Horizontal  Diftance. 

This  ought  to  be  performed  by  a  Semicircle  or  Quadrant,*  but 
the  Degrees  upon  the  Frame  of  the  Table  will  perform  that  Work, 
where  better  Helps  are  wanting. 

*  Apply  therefore  that  fide  of  your  Table  which  is  next  the  Centre 
to  the  Wall  on  which  you  are  to  make  your  Dial,  holding  the  Table 
as  levell  as  you  can  j  then  hold  a  Thread  and  Plummet  in  your 
Hand,  by  the  fide  of  the  Table,  till  the  fhadow  of  the  Thread  do 

'  diredly  pafs  through  the  Centre  of  the  Degrees  of  the  Table  3  and 
*  then  look  how  many  Degrees  and  Parts  of  a  Degree  are  cut  by  the 
fhadow  of  a  Thread,  counting  thofe  Degrees  from  90,  at  the  middle 
of  the  Table,  either  towards  the  Right  or  Left  Hand  5  for  the  Num¬ 
ber  of  thofe  Degrees  is  the  Horizontal  Diftance  fought  for,  which  fet 
down,  or  keep  in  Memory* 


II.  To 
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II.  To  find  the  Sim’s  Altitude. 

This  is  beft  performed  by  a  Quadrant  alfo  5  but  where  that  is  want¬ 
ing,  the  Table  will  lupply  that  Defcd  in  this  manner  : 

Stick  a  Pin  up  in  the  Centre  of  the  Degrees  of  the  Table  perpen¬ 
dicularly,  and  upon  the  fame  hang  a  final  1  Silk  or  Thread,  havin'*  a 
Plummet  at  the  end  thereof.  Then  holding  up  the  Table  iu  both 
your  Hands,  and  turning  the  left-fide  of  your  Body  to  the  Sun,  move 
the  Table- either  upwards  or  downwards  fas  occafion  fhall  offer)  till 
the  fhadow  of  the  Pin  doth  caft  itfclf  along  a  Line  drawn  through 
the  Centre  of  the  Table  to  the  beginning  of  the  Degrees,  and  fo  that 
the  Thread  and  Plummet  may  hang  at  free  liberty  5"  fo  fhall  the  De¬ 
grees  that  the  Thread  cuttcth  upon  the  Frame  of  the  Table,  Counted 
from  90  deg.  be  the  Degrees  of  the  Surfs  Altitude,  which  alfo  keep 
or  fet  down  in  writing.  And  here  note,  That  you  muft  take  this 
Horizontal  Diftancc  and  Altitude  both  of  them  as  lbon  one  after  the 
other  as  poftlbly  may  be. 

III.  To  find  the  Plain’s  Decimation. 

*  The  Horizontal  Diftance  and  Altitude  thus  obferved,  will  help  you 
to  the  Alain's  Declination  by  the  Rules  following  :  For, 

By  having  the  Suns  Altitude  and  the  Sun’s  Declination  for  the  Dav 
(by  the  foregoing  Table)  you  may  find  the  Suns  Azimuth ,  as  hath 
been  caught  in  the  former  Sections.  Then  by  comparing  the  Suns 
Azimuth  and  the  Horizontal  Diftance  together,  you  may  come  to  the 
Alain's  ‘Declination,  thus ; 

When  you  make  your  Obfervation  of  the  Suns  Horizontal  Di¬ 
ftance,  mark  whether  the  fhadow  of  the  Thread  fall  between  the  South 
Point,  and  90  deg.  of  the  Table.  For, 

1.  If  the  fhadow  fall  between  them,  the  Sun’s  Azimuth  and  the 
Sun’s  Horizontal  Diftance  added  together  fhall  be  equal  ro  the  Alain's 
Declination:  And  in  this  cafe  the  Declination  is  toward  the  fame 
Coaft  upon  which  the  Sun  then  is ;  that  is  to  fay,  Eaftward  if  the  Sun 
be  Eaft  of  the  Meridian,  or  Weft  ward  if  the  Sun  be  Weft  of  the 
Meridian. 

2.  It  the  fhadow  of  the  T  bread  fall  not  between  90  deg.  of  the 
Table  and  the  South  Point,  then  the  Difference  between  the  Hori¬ 
zontal  Diftance  and  the  Azimuth  is  the  Plain’s  Declination.  And  if 
the  Azimuth  be  the  greater  of  the  two,  then  the  Declination  is  towards 
the  fame  Coaft  whereon  the  Sun  then  is.  But  if  the  Horizontal  Di¬ 
ftance  be  the  greater,  then  the  Declination  is  towards  the  contrary 
Coaft  to  that  whereon  the  Sun  is. 

And  hcic  \ou  arc  to  note,  That  the  Declination  thus  found  is  al- 
v  way*  accounted  from  the  South,  and  that  all  Declinations  are 

counted 
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counted  from  either  North  or  South,  towards  cither  the  Eaft  or 
the  Wed,  and  muft  never  exceed  90  deg.  Therefore, 


•  X  f  ■  •  • 

1.  If  the  Declination  do  exceed.  90  deg.  you,  muft  fubftrad  that 
Number  from  180  deg.  and  the  Remainder  is  the  Plain  s  Declination 
from  the  North. 

2.  If  the  degrees  of  Declination  do  exceed  180,  then  the  Excels 
above  180  deg.  gives  the  Plains  Declination  from  the  North,  and 
towards  that  Coaft  which  is  contrary  to  the  Coaft  whereon  the 
Sun  is. 

Having  now  taught  you  to  find  the  Situation  of  a  Plain  in  any 
Part  of  the  World,  and  at  any  Time  of  the  Year  or  Day,  (although 
about  Noon-tide  be  very  bad  for  this  Work  5  therefore  I  would  advife 
no  Perfon  to  take  the  Declination  of  any  Wall  or  Dial-Plain  after 
Ten  of  the  Clock  in  the  Forenoon,  nor  till  after  Two  in  the  After¬ 
noon,  for  fear  of  Errour  5  the  Sun’s  Azimuth  at  that  Time  of  the 
Day  being  fwifteft,  and  the  Increafe  of  Altitude  but  very  little)  I 
fhall  now  proceed  to  fhew  you  how  to  deferibe  Hour-Lines  upon  all 
the  moft,  ufual  forts  of  Plains,  upon  which  Dials  are  moft  generally 
made  5  and  thofe  are  the  Horizontal,  the  direct  Eaft,  Weft,  North 
and  South  Plains,  whether  dired  or  declining ;  and  that  both  by  the 
Tables  of  Sines  and  Tangents  in  the  Third  Book,  and  alfo  by  the 
Lines  of  Sines  and  Tangents  upon  the  Index  of  your  Table. 


* 


How  to  make  an  Horizontal  Dial  in  any 

Latitude . 

FO  R  the  making  of  this  Dial  there  is  nothing  required  but  the 
Latitude  of  the  Place,  which  we  will  fuppofe  to  be  London , 
in  51  deg.  30  min.  of  North  Latitude. 

The  Arithmetical  Calculation  for  this  Dial. 

i.  By  the  Tables  of  Sines  and  Tangents . 

*'  ■  ;  v  •  * 

The  Latitude  of  the  Place  being  known,  51  deg.  30  min.  the  Ana¬ 
logy  or  Proportion  for  finding  of  the  true  Hour-Diftances  upon  the 
Plain  will  be  this  following,  vtz. 


M 


As 
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As  the  Radius  or  Sine  of  90  deg.  . .  10  06006 

is  to  the  Sine  of  the  Latitude  of  the  Place  5 1  d.  30  m.  9  89354 

So  is  the  Tangent  of  1 5  deg.  which  is  one  Hours 
Diftance  in  the  Equinoctial  — -  —  — 

932159 

to  the  Tangent  of  1 1  deg.  5  o  min.  whch  is  the 

true  Diftance  of  the  Hour-Lines  of  1 1  and  1  a  9  32159 

Clock  from  12  . -  —  —  —  > 

1  f  *  '  t %  ...  . 

And  in  this  manner  may  all  the  reft  of  the  Hour-Diftanccs  upon 
the  Plain  be  found  from  1 2  a  Clock,  by  the  continual  Addition  of 
1 5  deg.  for  each  Hour.  So, 


9  42805 


As  the  Sine  of  90  deg.  —  — 1  —  10  00000 

is  to  the  Sine  of  5 1  d.  30  m.  --  9  89354 

15  deg.—  9  42805 

J30 .  9  76143 

So  is  the  Tangent  of/45  .  10  00000 

160 . —  10  23856 

75  .  10  57914 


1  1  Hours 
if  from 
3  />  the 
4!  Mcri- 
5  )  dian; 


d.  m. 
1 1  50 
124  20 

to  the  Tang,  of  <(  3  8  03 

5  3  3  5 


9  32122  ^The  true 
9  65534^ Hour- 
9  89  3  59  >Diftance 
10  1 321 1(  of  the 


71  06  10  46549  )  Hours  of 


'of  the  Clock 
upon  the 
Plain  from 
the  Meri¬ 
dian. 


And  according  to  this  Analogy  or  Proportion  all  the  Hour  Diftan- 
ces  upon  the  Plain  from  12a  Clock  are  found,  and  may  be  put  into 
fuch  a  Table  as  this  following : 


Hours  from 
the  Meridian. 


12 


11  1 

10  2 

9  3 

8  4 

7  5 


6 


True  Hour- 
Diftances  up¬ 
on  the  Plain. 

00  deg.  oonn 
1 1  50 

24  20 

1  38  03 

5  3  3  5 

71  06 

90  00 


Now  from  this  Table,  by  help  of 
a  Line  of  Chords,  may  the  Hour- 
Lines  be  transferred  to  the  Plain,  ay 
fhall  be  fhewed  anon. 

But  firft  I  will  fheW  how  the  for¬ 
mer  Hour-Diftances  may  be  formed. 
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2.  By  the  Lines  of  Sines  and  Tangents  upon  the  Index  of 

your  Table . 

The  Mour-Diftanccs  by  thefe  Lines  will  be  found  more  readily 
than  by  the  Tables,  and  fuffidently  exaft.  For  this  being 

The  Analogy. 

As  the  Sine  of  90 

is  to  the  Sine  of  the  Latitude  5 1  deg.  3  o  m. 

So  is  the  Tangent  of  15  deg.  30  deg.  45  deg. 

to  the  Tangent  of  1 1  deg.  50  min.  &c.  as  in  the  former  Table. 


Wherefore,  if  you  extend  the  Compares  from  the  Sine  of  90 
deg.  downwards  to  the  Sine  of  the  Latitude  51  deg.  30  min.  the 
fame  Extent  will  reach  from  the  Tangent  of  15  deg.  downwards 
to  the  Tangent  of  1 1  deg.  50  min.  the  firft  Hours  Diftance  from 
12,  as  in  the  Table. 

Alfo  (the  Compaffcs  not  alter’d)  will  reach  from  the  Tangent  of 
30  deg.  downwards  to  the  Tangent  of  24  deg.  20  min.  the  fecond 
Hour’s  Didance,  as  in  the  Table.  And  fo  from  45  deg.  to  38  deg. 
3  min.  and  from  60  deg.  to  53  deg.  35  min.  ahd  from  75  deg.  to 
71  deg.  6  min. 

And  thus  with  once  opening  of  the  Compaffes  you  have  found  all 
the  Hour-Diftances  belonging  to  this  Plain. 

And  in  the  fame  manner  as  you  do  find  the  whole  Hour’s  Diflan- 
ces,  by  the  fame  way  may  you  find  the  Diftances  of  the  Halves  and 
Quarters,  by  allowing  3  deg.  45  min;  for  one  Quarter  of  an  Hour 
in  the  Equino&ial,  7  deg.  3  o  min.  for  half  an  Hour,  1 1  deg.  1 5  min. 
for  three  Quarters,  and  1 5  deg.  for  an  Hour.  So, 

Extending  the  Compares  from  the  Sine  of  90  deg.  to  the  Sine 
of  51  deg.  30  min.  (as  before)  the  fame  Extent  will  reach  from  the 
Tangent  of  3  deg.  45  min.  to  the  Tangent  of  2  deg.  5  6  min,  which 
is  the  firft:  Quarter  of  an  Hour’s  Diftance  from  12a  Clock ;  and  from 
7  deg.  30  min.  to  5  deg.  52  min.  the  firft  Half-hour’s  Diftance  from 
12a  Clock  ;  and  from  1 1  deg.  1 5  min.  to  8  deg.  5 1  min.  three 
Quarters  of  an  Hour’s  Diftance  from  1 2  ;  and  fo  all  the  reft,  as  in  the 
Table  following. 

Caution. 

When  you  come  to  ufe  the  Line  of  Tangents  beyond  45  deg.  you 
muft  then  account  40  deg.  to  be  50  deg.  and  30  deg.  to  be  60,  <&c, 
as  they  are  ufually  numbred  upon  the  Lines  thcmfelves. 

Or  if  you  find  this  to  be  inconvenient,  you  may,  when  you  come 
to  the  Tangent  of  60  deg.  (as  at  8  and  4  of  the  Clock)  you  may 
then  ufe  Crofs-work,  by  extending  the  Compaffcs  from  the  Sine  of 
90  deg.  to  the  Tangent  of  60  deg.  The  fame  Extent  will  reach  from 
the  Sine  of  51  deg.  30  min.  to  the  Tangent  of  53  deg.  35  nun.  as 
before. 

Now  having  thus  attained  the  true  Hour-Diftances  upon  the  Plain, 
it  refteth  to  (hew  you  The 
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The  Geometrical  Conftruflion  of  this 

T>  I  A  L. 

J  *•'  j  {  . ,  ‘ 

F  i  g.  I.  i .  About  the  middle  of  the 
Plain  upon  which  you  defign  to  draw 
your  Dial,  draw  a  right  Line  N  S,  rc- 
prelenting  the  Meridian,  os  Hour-Line 
of  XII,  and  crofs  it  at  right  Angles  with 
the  Line  E  W,  which  lhall  be  the  Hour- 
Line  of  VI  both  in  the  Morning  and 
in  the  Evening,  E  handing  at  VI  in  the 
Morning,  and  W  at  VI  at  Night.  And 
where  thele  two  Lines  interled  each  o- 
thcr,  which  is  at  O,  let  it  be  the  Cen¬ 
tre  of  your  Dial. 

2.  Upon  O  (as  a  Centre)  with  Co 
deg.  of  your  Line  of  Chords  deferibe  a 
Semicircle  A  1 2  B  :  and  becaufe  your 
Latitude  is  5  1  deg.  30  min.  take  5  1  deg. 
3  o  min,  from  your  Line  of  Chords,  and 
fet  it  (on  either  fide  of  the  Meridian) 
from  XII  to  C,  and  draw  the  Line  O  C 
for  the  Axis  or  Stile  of  your  Dial. 

3.  Laying  your  Table  before  you, 
take  1  x  deg.  50  min.  (which  is  the  firh 
Hour  s  Diftance  upon  the  Plain)  out  of 
your  Line  of  Chords,  and  fet  that  Di¬ 
ftance  upon  the  Semicircle  from  12  to 
1 1, and  draw  the  Lines  O  1 1  and  O  1  for 
the  Hour-Lines  of  XI  and  I. 

4.  Take  the  fecond  Hours  Diftance,  24  deg.  20  min.  out  of  your 
Line  of  Chords,  and  fet  it  upon  the  Semicircle  from  12  to  10,  and 
from  12  to  2,  and  draw  the  Lines  O  10  and  Q  2  for  the  Hour- Lines 
of  XII  and  II. 

5.  Take  38  deg.  3  min.  (the  third  Hour’s  Diftancc)  out  of  your 
Chord,  and  fet  it  from  12  to  9,  and  from  12  to  3,  driwiag  the  Lines 
O  9  and  O  3  for  the  Hour-Lines  of  IX  and  III. 

6.  Take  53  deg.  3  5  min.  and  fet  it  from  12  to  8,  and  from  12 
to,  4,  and  draw  the  Lines  O  8  and  O  4  for  the  Hour-Lines  of  VIII 
and  IV. 

7.  Take  71  deg;  6  min.  and  fet  it  from  12  to  7,  and  from  12  to 
5,  drawing  the  Lines  O  7  and  Q  5  for  the'  Hour-Lines  of  VII  and, 
V  5  and  the  Line  E  W  is  the  Hour-Line  of  VI  and  VI,  as  was  be¬ 
fore  exprefs’d.  And  thus  have  you  1 2  Hour-Lines  deferibed  upon  your 
Plain,  namely  from  6  in  the  Moaning  to.  6  at  Night.  But, 

8.  For  the  Hour  Lines  before  6  in  the  Morning,  or  after  6  in  the 
Evening,  they  may  be  fupplied  by  continuing  their  oppoflte  Hour- 

'  v.;'  f  Lines 


The  Hour-Diftances  for  a  South 
or  North  Dial. 

Hours. 

Hour- 
Diftances 
at  the 
Equinod. 

True 
Hour- 
Diftancec 
upon  tht 
Plain. 

d. 

m. 

d. 

m. 

XII 

00 

00 

00 

oc 

a  quart. 

45 

z 

5<5 

half. 

7 

30 

5 

52 

•  3  quart. 

11 

15 

8 

5  ■ 

XI  I 

*5 

c 

11 

5C 

a  quart. 

iS 

45 

H 

5- 

half. 

22 

50 

17 

5" 

i  3  quart. 

2  6 

15 

Zl 

6 

lX  11 

30 

c 

24 

2£ 

a  quart. 

0  3 

45 

-7 

Z6 

half. 

57 

3° 

0 

3  quart. 

41 

15 

34 

28 

IX  III 

45 

0 

3S 

3 

a  quart. 

4S 

45 

4i 

45 

half. 

5* 

30 

45  ' 

34 

3  quart. 

5<> 

49 

30 

[VIII  IV 

60 

0 

55 

35 

a  quart. 

63 

451 

57 

47 

half. 

6l 

30! 

62 

6 

i  5  quart. 

71 

15 

66 

*  * 
oy 

VII  V 

75 

0 

7i 

6 

a  quart. 

7S 

45 

75 

45 

half. 

82 

30 

So 

-5 

3  quart. 

86 

u 

85 

13 

VI 

90 

0! 

90 

0 
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Lines  beyond  the  Centre.  So  fhnli  the  Hour-Line  of  VII  in  the 
Morning  become  VII  in  the  Evening,  when  it  is  extended  beyond  the 
Centre  O  ;  and  Vi II  in  the  Morning  become  VIII  in  the  Evening : 
And  fo  of  IV  in  the  Evening  will  become  IV  in  the  Morning,  and 
of  V  in  the  Evening  V  in  the  Morning. 

Laftly,  For  the  Stile  of  your  Dial,  it  may  be  either  an  Iron  Rod,  or 
a  Plate  of  Iron  or  Brafs,  which  muft  be  equal  to  the  Angle  12O  C, 
namely  51  d.  30  m.  equal  to  the  Latitude  of  the  Place ;  which  being 
let  perpendicularly  upon  the  Meridian,  or  Hour-Line  of  XII,  and  its 
angular  Point  in  the  Centre  O,  it  fhall  reprefent  the  Axis  of  the 
World,  and  be  truly  placed  for  the  calling  of  its  Shadow  upon  the 
true  Hour  at  all  Times  of  the  Day. 


Chap.  VI. 

How  to  make  a  direct  South  or  North 
DIAL  in  any  Latitude . 


FO  R  the  making  of  thefe  Dials  there  is  nothing  required  to  be 
given  but  the  Latitude  of  the  Place  where  they  are  to  Hand, 
which  we  will  fuppofe  to  be  (as  before)  London ,  whofe  Latitude  is 
5 1  d.  30  m.  which  known,  we  proceed  to 

The  Arithmetical  Calculation  of  thefe  Dials. 

1*  By  the  Table  of  Sines  and  Tangents. 

The  Latitude  of  the  Place  being  known,  51  d.  30  m.  take  the 
Complement  thereof  to  90  d*.  that  is,  Subftrad  51  d.  30  m.  from 
90  d.  the  Remainder  will  be  3  8  d.  30  min.  which  is  the  Comple¬ 
ment  thereof.  This  being  known,  for  finding  of  the  Hour-Diftances 
this  is 

m  r 

The  Analogy,  or  Proportion. 

As  the  Sine  of  90  deg.  —  —  —  —  10  00000 

is  to  the  Sine  of  the  Complement  of  the?  79417 

Latitude,  viz.  3  8d.  30  m.  . 

So  is  the  Tangent  of  15  deg.  w<hichisOne?  42805 

Hour's  Diftance  in  the  Equinodial - 5 

to  the  Tangent  of  9  d.  28  m. 

N 


19  22222 

Which 
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Which  9  d.  2  3  m.  is  the  true  Hour-Diftance  of  n  and  i  of  the 
Clock  from  the  Meridian  or  Hour-Line  of  XII.  And  thus  allowing 
i)  d.  for  one  Hour,  30  d.  for  two  Hours  at  the  Equinoctial,  all  the 
Hour-Difianccs  upon  the  Plain  may  be  found,  and  will  be  as  in  the 

Table  hereafter  following. 


2.  By  the  Lines  of  Sines  and  Tangents. 


The  Hcur-Diftanccs  by  the  Lines  will  be  found  more  readily,  as 
were  thofc  in  the  former  Dial,  namely,  by  once  opening  of  the 
Compafles.  For  the  Proportion  being. 

As  the  Sint  of  90  d. 

is  to  the  Sine  Comp,  of  the  Latitude  3  8  d.  30  m. 

'So  is  the  Tangent  of  15  d.  30  eh  45  d.  &c. 
to  the  Tangent  of  9  d.  28  m.  &c. 

Wherefore  extend  the  Compafles  from  the  Sine  of  90  d.  down¬ 


wards  to  the  Sine  of  3  8  d. 


The  Heur-Diftances  for  a  South 
or  North  Dial. 

Hours. 

Hour- 
Dillar.ces 
at  the 
Equined. 

True 
Hour- 
Diftances 
upon  the 
Plain. 

I  cl.  m. 

d.  m. 

XII 

00  op 

00  oc 

a  quart. 

half. 

3,  quart. 

XI  I 

3  45 

7  3° 

11  15 

15  0 

2  20 

4  41 

7  3 

9  28 

a  quart. 

half. 

3  quart. 

X  11 

l 

18  45 

22  30 

26  15 

30  c 

1 1  56 

14  27 

17  4 

19  45 

i  “ 

a  quart. 

half. 

3  quart. 

IX  III 

33  45 

37  3° 

41  15 

45  0 

22  35 

25  32 

28  38 

3  V  54 

a  quart. 

half. 

3  quart. 
VIII  IV 

48  45 

5-  3° 

56  15 

60  0 

.3  5  22 

39  3 
42  58 

47  9 

a  quart. 

half. 

3  quart. 
VII  V 

6  3  45° 
67  30 

71  15 

75  .  0 

51  36 

56  20 

6 1  23 
66  42 

a  quart. 

half. 

3  quart. 

VI 

78  45 

82  30 

86  15 

90  0 

72  17 

78  3 

84  0 

90  0 

30  m.  the.fame  Extent  will  reach  from 
the  Tangent  of  15  d.  to  the  Tangent 
of  9  d.  28  m.  and  from  the  Tangent 
of  30  d  to  the  Tangent  of  19  d.  45 
m.  and  from  the  Tangent  of  45  d.  to 
the  Tangent  of  3 1  d.  54  m.  from  the 
Tangent  of  60  d.  to  the  Tangent  of 
47  d.  9  m.  and  from  the  Tangent  of 
75  d.  to  the  Tangent  of  66  d.  43  m. 

And  fo  from  the  refpective  Tangent 
of  3  d.  45  m.  for  a  quarter,  7  d.  30  m. 
for  half,  and  1 1  d.  15  m.  for  3  quar¬ 
ters  of  an  hour  at  the  Equinoctial,  to 
the  Tangent  of  2  d.  20  m.  4d.  41  m. 
7  d.  3  m.  &c.  as  in  the  Table.  Which 
Table  being  thus  collected,  you  may 
proceed  to  the  drawing  of  the  Hour¬ 
lines. 


The  Geometrical  ConflruBion  of  tkefe 
T>  1  A  L  S. 


Fig.  II.  1.  Upon  your  Dial  Plain 
(about  the  middle  thereof)  draw  a  down¬ 
right  line  A  B,  which  fliall  reprefent 
the  Meridian,  and  be  the  Hour-line  of 
XII 5  and  towards  the  upper  part  thereof 
draw  another  line  C  D  at  right  Angles 
thereunto,  crofling  each  other  in  the 
Point  E.  The  line  C  D  fhail  be  the 
Hour-lines  of  VI  in-  the  Morning  and 
VI  in  the  Evening  alfo  5  and  E  {hall  be 
the  Centre  of  the  Dial. 


2.  Upon 
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2.  Upon  E  with  60  d.  of  your  Line  of  Chords  deferibe  a  Semi¬ 
circle  C  12  D,  and  taking  38  d.  30  m.  the  Complement  of  the  La¬ 
titude,  fet  it  from  12  to  F  on  either  fide  of  the  Line  A  B,  and  draw 
the  Line  E  F  for  the  Stile  of  your  Dial. 

3 .  Lay  your  Table  before  you,  and  from  your  Line  of  Chords  take 
9  d.  28  m.  and  fet  them  upon  the  Semicircle  from  12  to  11,  and 
from  1 2  to  1 ,  and  draw  the  Lines  E  1 1  and  E  1 ,  for  the  Hour-lines 
of  XI  and  I. 

4.  Take  19  d.  45  m.  and  fet  them  from  12  to  10,  and  from  12 
to  2,  and  draw  E  10  and  E  2  for  the  Hour-lines  of  X  and  II ;  and 
the  like  of  all  the  reft,  as  you  find  them  in  the  Table,  drawing  the 
Hour-lines  E  IX  and  E  III,  E  VIII  aud  E  IV,  E  VII  and  E  V,  for 
the  true  Hour-lines, 

The  Stile  of  this  Dial  may  be  either  a  Rod  of  Iron,  or  a  Plate  of 
Brafs  or  Copper  made  to  an  Angle  equal  to  the  Complement  of  the 
Latitude,  viz.  3S  d.  30  m.  equal  to  the  Angle  12  E  F.  This  Stile 
muft  Land  upon  the  Hour-line  of  XII,  and  iffue  from  the  Centre,  and 
mud  point  downwards  towards  the  South-Pole,  as  you  fee  in  the 
Figure  5  and  fo  fhall  it  fhew  the  true  Hour  of  the  Day.  And  thus  is 
your  South  Dial  finifh’d.  Now 


m y  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy  [  yy  yy  yy  yy  yy  |  yy :  *y  yy  W  yy  yy  yy  yy  yy  yy  yy  yy  yy  yy 
7**  7jJ:  7jA  7jJ.  ^  ^  /As  ^  ^  /2t  /v^  ^  7jJ.  /■jJ:  f£&  ^ 


Chap.  VII. 

For  the  North  DIAL. 

Fig.  III. 

1 .  T  Y  E  O  N  the  Dial  Plain  draw  an  obfeure  downright  Line  G  H, 
\^j  reprefenting  the  Meridian,  or  12  of  the  Clock  at  Mid¬ 
night  About  the  middle  thereof,  as  at  K,  draw  a  right  Line  per¬ 
pendicular  thereunto,  as  the  Line  VI  K  VI. 

2.  With  60  d.  of  your  Chord  deferibe  upon  the  Centre  K  the 
Circle  L  M  N  O,  and  taking  3  8  d.  30  m.  out  of  the  Line  of  Chords, 
fet  them  from  L  to  P,  and  draw  the  Line  K  P  for  the  Stile  of  your 
Dial. 

Nowbecaufe  this  Dial  looketh  towards  the  North  part  of  the  Me¬ 
ridian,  to  which  in  thofe  middle  Latitudes  without  theTropicks 
the  Sun  never  cometh,  therefore  muft  the  Hours  about  Midnight 
be  omitted,  as  9,  10,  11  and  12  at  Night,  and  1,  2  and  3  in 
the  M  orning :  So  that  this  Dial  is  capable  only  of  the  Hours 
of  4,  5,  6,  7  and  8  in  the  Morning,  and  of  4,  5,  6,  7  and  8 
in  the  Evening. 

3.  Lay  the  former  Table  made  for  the  South  Dial  before  you,  and 
there  you  fhall  find  that  the  Hour-Diftances  of  VIII  and  IV  of  the 
£lock  are  diftant  from  the  Meridian  47  d,  9  m.  Take  47  d.  9  m. 

from 
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from  your  Chord,  and  fct  them  from  M  to  8,  and  from  M  to  4, 
and  alfo  from  L  to  8,  and  trom  L  to  4.  Alio  feeing  that  the  Hour- 
Diftanccs  of  VII  and  V  arc  diftant  from  the  Meridian  66  d.  42  m. 
take  them  alfo  out  of  your  Line  of  Chords,  and  fet  them  from  M  to 
7,  and  from  M  to  5,  and  alfo  from  L  to  7,  and  from  L  to  5. 

Laftly,  The  Stile  of  the  Dial  muft  make  an  Angle  of  38  d.  30  m. 
equal  to  the  Complement  of  the  Latitude,  and  muft  ftand  upon  the 
obfeure  Hour-line  of  12  at  Night,  and  muft  point  upwards  towards 
the  North-Pole,  as  the  South  Dials  did  downwards  towards  the  South- 
Pole*  And  lb  have  you  finiftfd  your  Dial. 


*  *  *  *  *  *  *  * ****** *  ***  *  *  ***  *  *  *  *  *  *  *  *  i  *  >.  4 1  \  > 

Chap.  VIII. 

Hoiv  to  make  an  Eafi  or  mji  DIAL. 


THESE  Dial  Plains  lying  in  the  very  Plain  of  the  Meridian 
Circle,  in  which  Circle  the  Poles  of  the  World  are  placed, 
neither  Pole  can  have  any  Elevation  upon  them,  and  therefore  the 
Hour-lines  can  make  no  Angles  at  the  Pole  5  and  therefore  the  Hour- 
lines  do  not  meet  in  a  Centre,  but  are  ail  parallel  one  to  another.' 
So  that  for  this  Dial  there  will  need  no  Arithmetical  Calculation,  and 
therefore  we  will  proceed  to 


The  Geometrical  ConfirucHon  of  thefe  Dials. 

F  i  g.  I V.  Let  A  B  C  D  be  a  Dial  Plain,  upon  which  you  would 
draw  an  Eaft  or  Weft  dired  Dial. 

1.  Upon  the  point  C,  at  the  lowcrmoft  corner,  if  it  be  an  Eaft 
Dial,  or  upon  the  point  D  at  the  other  lowennoft  corner,  if  it  be  a 
Weft  Dial,  with  60  d.  of  your  Line  of  Chords  deferibe  an  obfeure 
Arch  of  a  Circle  E  F  :  then  from  the  fame  Line  of  Chords  take  3  8 
d.  30  m.  the  Complement  of  the  Latitude  of  the  Place,  (which  is 
alfo  the  Elevation  of  the  Equinodial  Circle  above  the  Horizon)  and 
fet  that  Diftancc  upon  the  Arch  from  E  to  F,  and  draw  the  Line  C  F 

quite  through  the  Plain,  which  Lin©  fhall  reprefent  the  Equinodial 
Circle. 

2.  That  you  may  the  better  proportion  your  Stile  to  your  Plain, 
and  that  all  the  Hours  may  come  on,  and  be  at  a  convenient  Diftance 
one  from  another,  aftiime  two  points  in  the  Equinodial  Line,  one 
towards  the  end  C,  for  the  Hour  of  n  in  the  Eaft  Dial,  (or  of  1 
in  the  Weft  Dial)  as  the  point  G,  and  another  towards  the  other  end 
thereof  for  the  Hour  of  c ,  as  the  point  H  j  and  through  thefe  two 

points. 
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points,  G  and  H,  draw  two  Lines  at  right  Angles  to  the  Equinoctial 
June,  for  the  Hour-lines  of  XI  and  VI  a  Clock. 

3.  Upon  the  point  G  with  60  deg.  of  the  Line  of  Chords  defcribc 
an  obfcure  Arch  of  a  Circle,  (below  the  Equinodial  Line)  as  I  K, 
fetting  thereon  1 5 .  d.  of  your  Line  of  Chords,  from  I  to  K,  ■  and  draw 
the  obfcure  Line  G  K,  extending  it  till  it  cut  the  Hour-line  of  VI  in 
the  point  L  5  fo  fhall  the  Diftance  L  H  be  the  Height  of  the  perpen¬ 
dicular  Stile  proportioned  to  this  Plain. 

4.  Open  your  Compares  to  60  d.  of  your  Line  of  Chords,  and 
fetting  one  Foot  in  the  point  L,  with  the  other  defcribc  an  obfcure 
Arch  of  a  Circle  M  N  between  the  Hour-line  of  VI  and  the  Line 
G  L. 


5.  Divide  the  Arch  M  N  into  five  equal  Parts  (which  15  deg.  of 
your  Line  of  Chords  will  do)  at  the  points  00OGG,  and  lay  a  Ruler 
from  L  to  each  of  thefe  points  GOGGG,  and  the  Ruler  fhall  cut  the 
Equinodial  Line  C  H  in  the  points  *•**-*-,  through  which  points 
draw  right  Lines  parallel  to  the  Hour-line  of  VI,  as  the  Lines  VII  *- 
VII,  VIII  *  VIII,  IX  *  IX,  X  *  X,  and  they  fhall  be  the  true  Hour¬ 
lines  of  an  Eaft  Plain,  from  Six  in  the  Morning  to  Eleven  before 
Noon. 

6.  For  the  Hour  lines  before  VI,  namely  of  IV  and  V  in  the  Morn¬ 
ing,  you  may  put  them  on  by  transferring  the  fame  Diftanccs  upon 
the  Equinodial  Line  before  VI,  as  there  is  between  VI,  and  the  Hour- 
lines  of  VII  and  VIII  after  VI,  and  through  thofe  points  draw  Lines 
parallel  to  the  Hour-line  of  VI,  and  they  fhall  be  the  Hour-lines  of 
IV  and  V  in  the  Morning. 

7.  For  the  Stile  of  thefe  Eaft  or  Weft  Dials,  it  may  be  either  a 
ftreight  Pin  or  Wire  pointed  of  the  juft  length  of  the  Line  H  O,  or 
H  L,  fixed  in  the  point  H,  or  fome  other  part  of  the  Line  of  VI,  per¬ 
pendicularly  to  the  Plain,  which  will  fhew  the  true  Hour  only  by  the 
Shadow  of  the  very  Top  thereof.  —  Or  (which  is  better)  it  may  be 
a  Plate  of  Brafs  or  Iron,  of  the  fame  Breadth  as  is  the  Diftance  be¬ 
tween  the  Hour-lines  of  VI  and  IX  upon  the  Equinoctial  $  which  Plate 
muft  be  fet  perpendicularly  upon  the  Hour-line  of  VI,  and  fo  fhall  it 
fhew  the  Hour  by  the  Shadow  of  the  upper  edge  thereof  :  and  fo  is 
your  Dial  finifhed. 

8.  If  you  would  infert  the  Halfs  and  Quarters  of  Hours  into  thefe 
Dials,  you  may  eafily  effed  it,  by  dividing  each  Space  between  0  and 
G  on  the  Arch  M  N  into  four  equal  parts,  and  fo  transferring  them 
to  the  Equinodial  Circle,  as  you  did  the  whole  Hours.  All  which 
may  be  plainly  feen  in  the  Figure. 

In  the  making  of  this  Dial  you  have  made  two  Dials,  namely,  a 
Weft  Dial  as  well  as  an  Eaft,  for  it  is  the  fame  in  all  refpeds  as  to 
the  Hour-diftances  and  height  of  the  Stile.  - —  Only  whereas  the  Arch 
E  F  in  the  Eaft  Dial  (through  which  the  Equinodial  pafleth)  was 
deferibed  on  the  right  hand  of  the  Plain,  upon  the  Centre  C,  in 
the  Weft  Dial  it  muft  be  deferibed  on  the  left  hand,  upon  the  Cen¬ 
tre  D :  and  the  Hour-lines  of  IV,  V,  VI,  VII,  VIII,  IX,  X  and  XI 

O  in 
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in  the  Forenoon  on  the  Eaft  Dial,  muft  be  VIII,  VII,  VI,  V,  IV, 
III,  II  and  I  in  the  Afternoon  on  the  Weft  Dial :  and  this  is  all  the 
Variation. 

And  here  you  may  take  notice  that  thefc  five  Dials  laft  deferibed, 
namely,  the  Horizontal,  South,  North,  Eaft  and  Weft,  may  be  made 
upon  a  Stone  cut  in  a  Cubick  Form. 


Chap.  IX.  ■ 

How  to  make  an  Upright  Declining  D 1A  L 

in  any  Latitude. 

IT  was  ftifficient  for  the  making  of  any  of  the  five  foremention'd 
forts  of  Dials,  to  know  only  the  Latitude  of  the  Place  where 
the  Dial  is  to  ftand  5  but  in  thefc  the  Quantity  of  the  Declination, 
and  the  Coaft  to  which  the  Plain  declineth,  is  alfo  neceffary  :  and 
beiides,  thefe  two  being  given,  four  other  things  muft  be  found  be¬ 
fore  the  Dial  can  be  drawn,  viz. 

l.  The  Height  of  the  Pole  (or  Stile)  above  the  Plain. 

2.  The  Diftancc  of  the  Subftile  from  the  Meridian. 

3.  The  Plains  Difference  of  Longitude. 

4.  The  Angle  that  each  Hour- line  maketh  with  the  Subftile. 

All  which  lhall  be  here  taught  how  to  be  found,  both  by  the 
Tables  of  Sines  and  Tangents,  and  alfo  by  the  Lines  on  the  Index 
of  the  Table. 

Let  it  therefore  be  required  in  the  Latitude  of  London  (which  is 
51  deg.  30  min.)  to  make  a  South  Dial  declining  Eaftward 
30  deg. 

The  Arithmetical  Calculation  of  this  Dial. 

By  the  Tables  of  Sines. 

I.  To  find  the  Height  of  the  Tole  or  Stile  above  the  Tlain. 

The  Anaology  is, 

|  As  the  Sine  of  90  deg.  — . .  10  00000 

is  to  the  Sine  Complement  of  the  Latit.  3  8  d.  3  o  m.  9  794 14 

So  is  the  Sine  Complement  of  the  Plains  Declin.  60  d.  9  93  75  3 

to  the  Sine  of  32  deg.  37  min.  .  9  73167 

Which  3  2  d.  37  m.  is  the  height  of  the  Pole,  or  Stile,  above  tire  Plain. 

By 
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55 


By  the  Line  of  Sines. 


Extend  the  Compafles  from  the  Sine  of  90  deg.  to  the  Sine  of 
3  8  deg.  30  min.  the  fame  Extent  will  reach  from  the  Sine  of  60  deg. 
to  the  Sine  of  5  2  deg.  3  7  min.  as  before. 

And  that  is  the  height  of  the  Pole  (or0Stile)  above  the  Plain. 

'  >  « 

II.  To  find  the  Difiance  of  the  Subfile  from  the  Meridian. 

By  the  Table  of  Sines  and  Tangents. 

The  Analogy. 

As  the  Sine  of  90  deg.  . . 


—  10  00000 


is  to  the  Sine  of  the  Plain's  Declination  3  o  deg. 
So  is  the  Tangent  of  the  Complement  of  the  Lati¬ 
tude  of  the  Place  38  d.  30  m.  — 


f  the  Lati-  ^ 


9  69897 

9  90060 


to  the  Tangent  of  21  d.  41  m.  —  -  -  -  -  9  59957 

Which  21  d.  41  m.  is  the  Diftance  of  the  Subftile  from  the  Meridian. 

By  the  Lines  of  Sines  and  Tangents. 

Extend  the  Compafles  from  the  Sine  of  90  d.  to  the  Sine  of  30  d. 
the  fame  Extent  will  reach  from  the  Tangent  of  33  d.  30  m.  to  the 
Tangent  of  21  d.  41  m.  the  Subfile's  Diftance  from  the  Meridian. 

III.  To  find  the  T  Iain’s  Difference  of  Longitude, 

\ 

By  the  Table  of  Sines. 

The  Analogy. 

As  the  Sine  Complement  of  the  Latitude  3  8  d.  3  o  m.  -  9  794*4 


is  to  the  Sine  of  90  d.  ------  - 

So  is  the  Sine  of  the  Subftile’s  Diftance  from  the 
the  Meridian  21  d.  20  m,  -  -  -  -  - 


-  10  00000 


} 


9  5<5758 


19  56758 

To  the  Sine  of  36  d.  25  m. .  9  77344 

Which  3  6  d.  2  5  m.  is  the  Plain's  Difference  of  Longitude. 

.By  the  Line  of  Sines. 

Extend  the  Compaffes  from  the  Sine  of  3  8  d.  3  o  m.  upwards  to 
the  Sine  of  90  d,  the  fame  Extent  will  reach  from  the  Sine  of  21  d. 

41  m. 


0 
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41  ,n.  to  the  Sine  of  36  c!.  25 
fodc,  as  before. 


A  Table  of  the  Hoiir-'Diftances 
of  a  South  cDiaf  declining 
either  to  the  Eajl  or  JVefl 
30  deg.  00  min. 

D.  M. 

Latitude  of  the  Place  —  51  30 


Diftancc  of  Subft.&Meri.  21  41 


Height  of  the  Stile  -  -  32  37 


Plain’s  differ,  of  Longit.  3  6  25 


Hours 
for  the 

»  0 

Hour- 
Diftances 
at  the 
Fquinod. 

True 
Hour- 
Diftanccs 
on  the 
Plain. 

D. 

M. 

D. 

M. 

hi 

IX 

88 

35 

J  - - — 

87 

IV 

VIII 

73 

3  5 

6l 

20 

->  V 

VII 

68 

35 

\s$ 

57 

VI 

VI 

53 

3  5 

36 

8 

VII 

V 

38 

3  5 

23 

16 

VIII 

IV 

23 

3  5 

13 

14 

IX 

III 

8 

35 

4 

36 

Subftile. 

X 

II 

6 

25 

3 

28 

XI 

I 

2  r 

25 

1 1 

5  6 

XII 

XII 

36 

25 

21 

41 

I 

XI 

51 

25 

34 

3 

II 

X 

66 

25 

5  1 

00 

III 

IX 

81 

25  1 

74 

2  1 

tion  of  1 5  deg.  will  give  you  the 

Hour,  as  in  the  Table.  Which 
will  be 


Lib. 

I 

m.  the  Plain’s  Difference  of  Longi- 

.  From  the  Plain’s  Difference  of 
Longitude  thus  found,  allowing 
1 5  degrees  of  the  Equinotf  ial  for 
one  hour,  and  one  degree  for  four 
minutes  of  Time,  it  will  follow 
that  the  Subftilc  of  the  Dial  (which 
is  the  Meridian  of  the  Plain)  muff 
fall  -between  the  Hour-lines  of  9 
and  10  of  the  Clock  in  the  Mor¬ 
ning,  bccaufe  the  Plain  dcclineth 
Eafhvard  5  for  the  Plain’s  Difference 
of  Longitude  falling  between  30 
and  45  deg.  (namely,  between  the 
l'econd  and  third  hour’s  Equinodial 
Diflan cc)  there  will  be  two  com- 
pleat  houis  and  6  d.  2  5  min.  more. 
Wherefore  make  a  Table  of  the 
Hours  fit  for  the  Plain,  as  is  here 
reprefented  to  the  Eye, -in  which, 
again  ft  the  Hour  of  XII,  fot  the 
Plain’s  Difference  of  Longitude 
36  deg.  25  min.  from  which  fub- 
ftratft  1 5  deg.  and  there  will  re¬ 
main  21  deg.  25  min.  which  fet 
againft  the  Hour  of  XI,  and  from 
2 1  deg.  2  5  min.  fubftrad  1 5  deg. 
and  there  will  remain  6  deg.  2^5 
min.  which  fet  againft  the  Hour 
of  X,  and  becaufe  it  is  lefs  than 
r  5  deg.  write  the  word  SuOftik, 
and  fubftrad  6  deg.  2  5  min.  from 
1 5  d.  then  will  there  remain  8  d. 

35  ni.  which  fet  above  die  word 
Subjtile ,  againft  the  Hour  of  IX  : 
To  which  by  the  continual  Addi- 
Equinodial  Hour-diftances  of  each 
Table  being  made,  the  next  thing 


IV.  To 
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JV.  To  find  the  Angle  that  each  Hour  maketh  with  the  Subfile . 


By  the  Tables  of  Sines  and  Tangents. 

0 

As  the  Sine  of  90  d.  -  -  -  ------ 


10  00000 


is  to  the  Sine  of  the  height  of  the  Pole  above? 
the  Plain  32  d.  37  m.  -  -  -  -  -  -  - j 
So  is  the  Tangent  of  the  Equinoctial  Diftance  of  the? 
next  Hour  to  the  Subftile,  viz.  X,  6  d.  25  m,  $ 


9 

9 


73  160 


05 IOI 


8  78261 


to  the  Tangent  of  3  d.  28  m.  -  -  -  -  -  ■ 

Which  3  d.  28  min.  is  the  Diftance  of  Ten  or  Two  a-Clock  Hour- 
lines  front  the  Subftile.  So  again. 


rrn  *—  •“* 

As  the  Sine  of  90  d.  ----  -  -  -  -  -  -  -  10 


00000 


to  the  Sine  of  the  Stiles  height  3  2  d.  3 7  m.  -  -  9  73160 

So  the  Tangent  of  the  next  Equino&ial  Dift.  2 1  d.  25  m.  9  593  54 


to  the  Tangent  of  11  d.  56  m. . 9  32514 

Which  11  d.  5  6  m.  is  the  Diftance  of  the  Hour-lines  of  Eleven 
and  One  of  the  Clock  from  the  Subftile.  And  fo  of  all  the  reft, 
as  in  the  Table. 

By  the  Lines  of  Sines  and  Tangents. 

This  Table  may  be  made  more  eafily  by  the  Lines  of  Sines  and 
Tangents  by  one  opening  of  the  Compafies,  in  this  manner : 

Extend  the  Compaftes  from  the  Sine  of  90  d.  to  the  Sine  of  32  d. 
37  m.  (the  height  of  the  Stile,  or  Pole,  above  the  Plain).  The  fame 
Extent  will  reach  from  the  Tangent  of  6  d.  25  m.  (which  is  the 
Equinoctial  Diftance  of  Ten  and  Two  of  the  Clock)  to  the  Tangent 
of  3  d.  2  8  m.  the  Tangent  of  the  true  Diftance  of  the  Hour-lines  of 
Ten  and  Two  of  the  Clock  upon  the  Plain.  —  And  the  fame  Extent 
will  reach  alfofrom  21  d.  25  m.  to  11  d.  $6  m.  the  Diftance  of  the 
Hours  of  Eleven  and  One.  —  And  from  the  Tangent  of  36  d.  25  m. 
to  the  Tangent  of  21  d.  41  m.  for  the  Diftance  of  Twelve  a-Clock 
from  the  Subftile.  And  fo  of  the  reft,  as  in  this  Table. 

The  Geometrical  Conftrullion  of  this  'DIAL. 

Fig.  V. 

1.  Upon  the  Plain  you  intend  to  defcribe  your  Dial  on,  draw  a 

downright  or  perpendicular  Line  O  P,  for  the  Meridian  and  Hour¬ 
line  of  XII.  . 

2.  Towards  the  upper  part  whereof,  as  at  O,  aflign  a  point,  as  O, 

for  the  Centre  of  your  Dial. 


*  4 
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3.  With  60  d  of  your  Line  of  Chords,  upon  O,  dcfcribc  an  ob- 
fcurc  Semicircle  R  S  T. 

4*  Laying  yourTable  before  you,  and  there  finding  the  Diftancc  of 
the  Subftile  from  the  Meridian  to  be  1 1  d.  4i  m.  take  21  d.  41  m. 
out  of  your  Line  ot  Chords,  and  fet  them  from  S  to  V,  if  the  Plain 
decline  E  aft  ward,  as  here  it  doth  5  or  from  S  to  W,  if  the  Plain  had 

declined  Weftward  5  and  draw  the  Line  O  V  for  the  Subftilar-line  of 
your  Dial. 


5.  Finding  by  your  Table  the  height  of  the  Pole  or  Stile  above 
the  Plain  to  be  32  d.  3  7  m.  take  that  Number  of  Decrees  out  of 
your  Tine  of  Chords,  and  fet  them  from  VtoX,  and  draw  the  Line 
O  X,  for  the  Stile  of  the  Dial. 

6.  Seeing  by  your  Table  that  the  Hour-line  of  X  of  the  Clock  in 
the  Eaft- declining  Plain,  or  of  II  of  the  Clock  in  the  Weft-declinhm 
Plain,  arc  diftant  from  the  Subftile  3  d.  28  m.  take  3  d.  2S  m.  front 
your  Chord,  and  fet  them  from  V  to  1  o,  and  draw  the  Line  O10X 
for  the  Hour-line  of  Ten  of  the  Clock. 

7.  Take  11  d.  56  m.  out  of  your  Chord,  and  fet  them  front  V  to 
1  r,  and  draw  the  Line  O  1 1  for  the  Hour-line  of  Eleven.  A^ain, 
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I 
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41 
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34 

03 
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51 

00 
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74 
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Twelve 
One 
Two 
Three 
Nine 
>0  <;  Eight 
®  I  Seven 
Six 
Five 
Four 
L  Three 
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And  fo  is  your  Dial  finifticd. 


The  Stile  rnuft  ftand  directly  upon  the  Subftile,  and  rnuft  make  an 
Angle  therewith  equal  to  the  Angle  X  O  V,  namely  3  2  d.  37  m. 
equal  to  the  height  ot  the  Pole  above  the  Plain. 

c  Wc^dcclining  Dial  is  the  fame  as  the  Eaft-dcclincr  5  only  the 
Subftile  rnuft  ftand  on  the  contrary  fide  of  XII  to  what  now  it  doth, 
and  the  Nantes  of  the  Hours  rnuft  be  changed,  (all  but  Twelve)  for' 
XI  mult  be  I,  and  X  rnuft  be  II,  &c.  at  is  before  hinted. 

And  in  making  of  the  South  Dials  you  have  alfo  made  the  North 
Dials  j  tor  the  South  Dial  being  turned  upfidc-down,  fo  that  tile  Stiles 
thereof  may  point  upwards  to  the  North  Pole,  and  the  Hours  about 
I  wclve  at  Night  omitted,  the  North  Dials  arc  alto  finifhed.  And 
now  I  mail  proceed  to  ftiew  you 


Chap. 
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Chap.  X. 


How  to  draw  a  Dial  upon  an  upright  Plain , 
declining  many  Degrees  towards  either  the 
Eafi  or  PE eft,  whereby  the  Pole  will  have  but 
fmall  Elevation,  ( and  confequently  the  Hours 
run  clofe  together )  Jo  that  the  Center  of  the 
Dial  muft  (of  neceffity )  be  omitted. 

For  an  Example  of  this  kind,'  let  us  fuppofe  a  Plain  beholding 
the  South  to  decline  therefrom  Weftward  85  d.  wherefore 
obfervins;  the  former  Rules  and  Canons,  the  other  Rcquifites  will  be 
found  to  be  as  in  this  little  Table  following*  viz. 

d*  111. 

r  Latitude  of  the  Place  -  51  3° 

\  Declination  Weftward  -  -  -  -  -  -  85  00 

The  <  Diftance  of  the  Subftile  and  Meridian  38  23 

)  Height  of  the  (Pole  or)  Stile  -  -  -  -  03  06 

v-  Plains  Difference  of  Longitude  -  -  8  6  15 

Thefc  Requifitcs  being  obtained  as  afore  taught,  either  by  the 
Canons  of  Sines  and  Tangents,  or  by  the  Lines  of  Sines  and  Tan¬ 
gents  upon  tke  Index,  the  Equino&ial  Hour-Diftanccs  (by  the  conti¬ 
nual  Addition  of  1 5  d.  for  an  Hour)  will  be  found  as  in  the  fecond 
Column  of  this  Table,  and  the  true  Hour-Diftances  upon  the  Plain 
to  be  fuch  as  is  exprefted  in  the  third  Column,  in  which  (by  reafon 
of  the  Greatiiefs  of  the  Plains  Difference  of  Longitude)  the  Hour- 
Diftances  near  the  Subftile  fall  fo  near  together,  that  (except  they  be 
extended  far  from  the  Center)  they  will  have  no  competent  Diftance 
(or  Space)  betwixt  each  other.  Wherefore  the  old  ufual  Way  hath 
been  to  draw  the  Dial  upon  a  large  Floor,  (or  the  like)  and  to  cut 
off  the  Hour-lines,  (fo  many  as  arc  ncccftary)  Stile  and  Subftile  alfo, 
till  they  will  competently  fill  the  Plain  upon  which  the  Dial  is  to 

be  deferibed.  i 

To  prevent  which  Trouble  and  Inconvenience  alfo,  I  will  fhew 

you  how  fuch  Dials  that  have  great  Declination  (after  the  common 
Requifitcs  are  obtained)  may  be  drawn,  and  that  in  a  little  room, 
which  may  be  augmented  or  diminifhed  as  occafion  fhall  require. 

And  thus  quitting  Calculation,  I  fhall  proceed  to  , 

Tke 
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South  declining  Weft  - 
Dift.  Subftile  and  Mcrid. 
Stiles  height  ----- 
PI.  differ,  of  Longitude 

D.  M. 

85  00 
38  23 
03  06 

86  05 

Honrs 

Equinoctial 

’  True 

Diftances. 

Diftances. 

D. 

M. 

D. 
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The  Geometrical  Trojeflion  of  this 
(or  the  like)  T)  I A  L. 

Fig.  VI. 

i.  Draw  a  right  Line  A  B  per¬ 
pendicular  to  one  fide  of  your  Plain 
and  towards  the  left  hand,  bccaufe 
the  Plain  dedineth  Weftwardsj  and 
with  6o  d.  of  your  Line  of  Chords 

defenbe  an  obfeure  Arch  of  a  Circle 
C  D  E,  and  upon  it  (from  C  to  D) 
let  off  3  s  d.  23  m.  the  Subftile  Di- 
ltance  from  the  Meridian,  and  draw 
the  Line  A  D  for  the  Subftile,  quite 
through  the  Plain.  N 

2.  Out  of  your  Line  of  Chords 
take  3  d  6  m.  the  height  of  the 
Stile,  and  fet  them  upon  the  former 
Arch  from  D  to  E,  and  draw  the 
Line  A  E  for  the  Stile. 

3 .  Now  becaufe  the  Stile  is  but 
of  lmall  Elevation,  (viz:  but  3  d. 

<5  m.)  draw  another  Line  (as  G  H) 
parallel  to  the  Line  of  the  Stile  A 
F>  at  fuch  convenient  Diftance  as 
you  fhall  think  fit,*  which  lhall  be 
your  augmented  Stile. 


,  a  rr  augmented  e>tile 

4.  Aflume  any  two  points  in  the  Subftilar  line  A  n  r 
ven lent  Diftance  to  each  other  as  R  S  w  J  u  *?’  fomc  con 
draw  two  infinite  right  Lines  'both  nf  !  1  throu8h  fIlfe  two  point! 
Subftilar-line  A  D,  °as  ** 

to  tiK^cwiCmcd  Sh  C°T^S  tankVhC  nearc®Diftance 
ftilar-line  from  R  to  K  — fr  and/Ct  that  Dclftance  upon  the  Sub- 
fiance  tothenewaugm^SicCR  “areft  Di- 

the  new  Subftile  from  S  to  £  ’  and  1  tlat  D|fianceaUo  upon 

ChUtfcrt  twolSS  if  L  *°  d*  of  **  Line  of 
5  min.  the  PlatoDifocnTe if  r  “  ?  *  °/ them  fet  ofF  86 
from  S  to  M  R  “>  M’  anda^> 

which  the  firft  perpendicular  line  A  C  was  drawl  Subftllar'line  on 

beginning  at  thfpll  i!"  -Sljot «  olt 'llwhldt  ^  d  ^ 
the  Line  of  Chords  will  effect.  °C’  ’  h  15  dc?-  of 

and  ihe  Ruk^ly  cutihrCeic  ^  I  rcfpeaivc  Poi»«  0®G,  &c. 

Laftly, 
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Laftly,  Lines  drawn  from  the  firft  point  *  in  the  Line  z  z,  to  the 
firft  point  *  in  the  other  Line  x  x,  (which  the  Subftilar-line  will  di¬ 
rect  you  how  to  do)  thefe  Lines  fo  drawn  fhall  be  the  true  Hour¬ 
lines  proper  for  the  Plain,  and  will  appear  as  in  the  Figure,  and  be 
at  a  competent  Diftance  one  from  another,  without  having  any  rela¬ 
tion  at  all  to  the  Centre. 

Now  in  the  making  of  this  Dial  you  have  made  four  Dials,  <vi, z. 
South  declining  Weft  T 
South  declining  Eaft  f  , 

North  declining  Weft  f ‘  8  5  dc§rees  5 
North  declining  Eaft  J 
only  by  changing  of  the  Names  of  the  Hours,  and  placing  the  Stile 
on  the  contrary  fide  of  the  Line  A  B,  for  the  South  declining  Eaft  : 
And  by  turning  of  the  Dial  upfide  downwards,  for  the  two"  North 
Decliners,  fo  that  the  Stiles  may  point  upwards  to  the  North  Pole, 
and  the  Hours  about  Midnight  omitted,  as  in  'the  former  Section. 
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Chap.  XI. 


Concerning  dire  ft  Reclining  and  Inclining  Dials . 

I.  Of  Eaft  or  Weft  Reclining  ond  Inclining  Dials* 

FO  R  the  drawing  of  thefe  Dials,  the  beft  Way  will  be  to  refer 
them  to  a  new  Latitude,  where  they  may  become  upright  de¬ 
clining  Plains  j  and  that  may  be  known  thus :  For, 

i.  The  new  Latitude  will  always  be  the  fame  with  the  Comple¬ 
ment  of  the  Latitude  in  which  the  Plain  reclineth.  And, 

2.  The  new  Declination  in  that  new  Latitude  will  be  always  the 
fame  with  the  Complement  of  the  Plain's  Reclination. 

So  that  in  the  Latitude  of  London  51  d.  30  m.  if  an  Eaft  or  Weft 
Plain  fhould  recline  from  the  Zenith  3  5  d.  and  you  would  know  in 
what  Latitude  that  Plain  fhall  be  an  upright  declining  Plain  : 

1 .  The  new  Latitude  is  3  8  d.  30  m.  which  is  the  Complement  of 
the  known  Latitude, 

2.  The  new  Declination  will  be  55  d.  which  is  the  Complement 
of  (35  d.)  the  Plain  s  Reclination. 

So  that  if  by  the  Rules  of  the  two  foregoing  Chapters  you  do  make 
an  upright  Dial  for  the  Latitude  of  38  d.  30  m.  declining  55  d.  that 
Dial  fhall  be  a  true  Dial  for  an  Eaft  or  Weft  Plain  that  reclineth  35  d, 
in  the  Latitude  of  51  d.  30  m.  Only  this  is  to  be  taken  notice  of, 
viz.  . 

That  in  all  upright  declining  Plains  the  Hour-line  of  12  a- clock  is  a 
perpendicular  or  plumb  Line  3  fo  the  Hour-line  of  12  in  all  Eaft  and 

Weft 
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Weft  reclining  and  inclining  Plains  muft  be  an  Horizontal  or  level 
Line,  as  the  Line  of  6  a-c!ock  is  in  the  North  or  South  Plains 
And  note  alfo,  that  the  Stiles  of  all  Eaft  and  Weft  reclinin’-'  Plains 
muft  point  upwards  towards  the  North  Pole,  (in  thefe  North  Lari 
tildes)  and  the  Stiles  of  all  Eaft  and  Weft  inclining  Dials  muft  point 
downwards  towards  the  South  Pole.  t 

II.  Of  dir  ett  South  Reclining  and  North  Inclining  ^Plains . 

For  the  drawing  of  Hour-lines  upon  thefe  kind  of  Plains,  it  is  re- 
quilitc  to  refer  them  to  a  new  Latitude,  in  which  they  may  be  Hori¬ 
zontal  Plains ;  which  may  be  thus  done  :  For, 

1.  If  the  Rcclination  of  the  Plain  be  lefs  than  the  Complement  of 
the  known  Latitude,  fubftrad  the  Rcclination  out  of  the  Comple¬ 
ment  of  the  known  Latitude,  and  the  Remainder  lhall  be  the  new 

.  Latitude. 

So,  a  South  Plain  in  the  Latitude  of  51  d.  30  m.  reclining  20  d. 
fhall  be  an  Horizontal  Dial  in  the  Latitude  of  18  d.  30  m.  for  20  d. 
being  fubftraded  from  3  8  d.  30  m.‘  there  will  remain  1 8  d.  30  m.  for 
the  new  Latitude.  So  that  an  Horizontal  Dial  made  (by  the  Rules 
before-going)  for  the  Latitude  of  18  d.  30  m.  will  feiwe  for  a  South 
Plain  reclining  20  d.  in  the  Latitude  of  5 1  d.  30  m. 

2.  It  the  Rcclination  of  the  South  Plain  be  greater  than  the  Com¬ 
plement  of  the  known  Latitude,  fubftrad  the  Complement  of 
the  Latitude  from  the  Plain's  Rcclination,  and  the  Remainder  fhall 
be  the  new  Latitude. 

So,  a  South  Plain  in  the  Latitude  of  51  d.  30  m.  which  reclines 
68  d.  lhall  be  an  Horizontal  Dial  in  the  Latitude  of  29  d.  30  m.  for 
if  you  fubftrad  39  d.  30  m.  the  Complement  of  the  known  Latitude, 
from  6  8  d.  the  Plains  Rcclination, there  will  remain  29  d.  30  m.  And 
loan  Horizontal  Dial  made  for  the  Latitude  of  29  d.  30  m.  will  ferve 
ior  a  South  Plain  reclining  6  8  d.  in  the  Latitude  of  5  1  d.  30  m. 

3.  It  the  Rcclination  of  the  South  Plain  be  equal  to  the  Comple¬ 
ment  of  the  known  Latitude,  then  doth  fuch  a  Plain  lie  dircdly 
in  the  prime  Vertical  Circle,  and  parallel  to  the  Axis  of  the 
world  5  and  fo  the  new  Latitude  is  00  d.  00  m. 

Wherefore  the  Pole  hath  no  Elevation  above  fuch  a  Plain,  and  a 
Dial  for  luch  a  Plain  muft  be  made  in  all  refpeds  as  an  Eaft  or  Weft 
Dial  is  made  5  only  the  Hour-line  of  Six  in  the  Eaft  or  Weft  Dial 
niuft  m  this  be  the  Hour-line  of  Twelve,  and  the  Equinodial  Line  in 
this  Dial  muft  be  the  fame  with  the  Horizontal  Line,  and  the  height 
(or  rather  breadth)  of  the  Stile  muft  be  equal  to  the  Diftance  that  is 
between  the  Hour-lines  of  Twelve  and  Nine  or  Three. 

The  North  Inclining  Dials  arc  the  fame  with  the  South  Rccliners 
oppoftte  to  them  j  only  the  naming  of  the  Hours  muft  be  changed  : 
And  for  the  Stiles,  if  the  North  Pole  be  elevated  upon  the  reclining 
Plain,  the  South  Pole  muft  be  elevated  upon  the  inclining  Plain  op- 
poftte  thereunto,  and  the  contrary.  -  . 

III.  Of 
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III.  Of  dir  eft  North  Reclining  and  South  Inclining  Tlams: 

Tliefc  Plains  alfo  niuft  be  referred  to  a  new  Latitude,  where  they 
mud  become  Horizontal  Plains  ;  which  may  thus  be 'performed  : 

1.  Add  the  Complement  of  the  known  Latitude  and  the  Rcclb 
nation  of  the  Plain  together,  the  Sum  of  them  lliall  be  the  new 
Latitude. 

Thus,  in  the  Latitude  of  51  d.  30  m.  a  North  Plain  reclining 
20  d.  will  be  an  Horizontal  Plain  in  the  Latitude  of  58  d.  30  m. 
for  38  d.  30  m.  the  Complement  of  the  Latitude,  added  to  20  d.  the 
Plain’s  Reclination,  make  58  d.  30  m.  And  fo  an  Horizontal  Dial 
made  for  the  Latitude  of  58  d.  30  m.  will  ferve  for  a  North  Dial 
reclining  20  d.  in  the  Latitude  of  51  d.  30  m.  But, 

2.  If  the  Sum  of  the  Complement  of  the  known  Latitude  and  the 
Plain’s  Reclination  do  exceed  90  d.  fubdrad  the  Sum  of  them 
from  1  So  d.  and  the  Remainder  fhall  be  the  new  Latitude. 

So,  a  North  Plain  in  the  Latitude  of  51  d.  30  m.  reclining  68  d. 
will  be  an  Horizontal  Plain  in  the  Latitude  of  73  d.  30  m.  for  if 
you  add  3S  d.  30  m.  (the  Comp,  of  the  Latitude)  to  68  d.  (the 
Reclination  of  the  Plain)  the  Sum  of  them  will  be  106  deg.  30  m. 
which  (being  above  90  d.)  take  from  180  d.  and  the  Remainder 
will  be  73  d.  30  m.  And  an  Horizontal  Dial  for  that  Latitude  will 
be  a  Dial  for  a  North  reclining  Plain  68  d.  in  the  Latitude  of  5  1  d. 
30  m. 

3 .  If  the  Reclination  of  the  North  Plain  be  equal  to  the  Latitude 
51  d.  30  in.  (in  our  Example)  then  the  Reclination  of  the  Plain 
and  the  Complement  of  the  Latitude  added  together  will  make 
90  d.  for  the  new  Latitude. 

So  (hall  fuch  a  Plain  lie  parallel  to  the  Equinodial  in  the  Sphere* 
And  to  make  a  Dial  for  fuch  a  Plain,  you  have  no  more  to  do  than 
to  divide  a  Circle  into  24  equal  parts,  and  drawing  lines  from  the 
Center  to  each  of  thofe  equal  parts,  they  fhall  be  the  true  Hour-lines 
for  fuch  a  reclining  Plain.  And  for  the  Stile,  it  is  to  be  110  other 
than  a  ftraight  Wire  fet  upright  in  the  Center  of  the  Circle,  and  fo 
is  your  Dial  finifh’d. 

And  thus  have  I  fhew’d  you  how  to  deferibe  Hour-lines  upon  all  forts 
of  upright  Plains,  both  dired  and  declining,  (which  of  all  others  are 
the  moft  uftial)  in  any  Latitude,  and  that  by  the  mod:  exad  and  abfo- 
kite  way,' namely  by  Calculation,  which  for  Exadnefs  exceedeth  all 
others  :  As  alfo  upon  all  dired  Eaft9  IVeft,  North  and  South  reclining 
and  inclining  Plains,  whereby  Dials  may  be  drawn  upon  many  Poly- 
hedronick  Bodies,  cut  out  in  Stone  or  Timber. 

And  now  it  may  be  expeded  that  I  fhould  fay  fomething  of  ‘ De¬ 
clining^  Reclining ,  or  Inclining  cPlains :  But  having  treated  of  thele 
at  large  in  a  particular  Treatife  of  Dialling,  (perform’d  three 
feveral  ways,  namely.  Arithmetically ,  Geometrically,  and  Inftrumen- 
tally)  lately  by  me  publifhed,  I  fhall  fay  no  more  of  ‘Dialling  in 
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this  place;  but  for  farther  Satisfaction  therein,  refer  you  to  the  fore- 
mentioned  Treatife.  But  before  I  conclude  this  Book,  1  iltall  (hew 
you  feme  Other  ways  whereby  the  Hour  may  be  obtained,  not  only 
by  the  Sun  in  the  Day-time,  but  by  tire  Fixed  Stars  alio  in  the 
Night-feafon. 
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Chap.  XII. 

How  to  find  the  Hour  of  the  Day  by  help  of  a 
W diking- Staff  {or  other  ftraight  Thing )  di¬ 
vided  into  io  or  ioo  equal  Parts. 

YOUR  Staff,  or  other  ftraight  Thing,  being  divided  firft  into 
io  equal  Parts,  and  then  each  of  thofe  into  io  other  equal 
Parts,  fo  will  the  Staft  be  divided  into  too  equal  Parts;  which  be¬ 
ing  fo  divided  and  figured,  craft  Perpendicular  upon  forne  plain 
level  Ground,  and  note  the  Place  where  the  Shadow  terminates’ 
Then  with  your  Staff  mealurc  the  Length  of  the  Shadow  thereof  in 

Stat  es  Lengths,  and  hundred  Parts  of  one  Length,  according  as  it  is 
•  numbered.  " 

This  done,  in  the  following  Table  feek  the  Day  of  the  Month 
(or  die  neareft  thereunto)  and  call  your  Eye  along 'that  Line  a-ainft 
which  the  Day  of  the  Month  ftanderh,  'till  you  find  the  Length  of 
the  Shadow  of  your  Staff  as  you  meafured  it  upon  the  Ground- 
Which  found,  (or  the  neareft  to  it)  at  the  Top  or  Head  of  the 
Table  you  fhall  find  the  Hour  of  the  Day,  either  before  or  after 
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Of  Dialling.  Lib.VlII. 
The  Ufe  of  the  Table. 

Example  i.  Suppofe  that  upon  the  6th  of  May  I  erect  my  Staff 
perpendicular,  and  meafuring  the  length  of  the  Shadow  thereof,  I 
find  the  Shadow  to  contain  two  times  the  length  of  my  Staff,  and 
24  Parts  more.  Wherefore  I  look  in  my  Table  firft  for  the  6th  Day 
of  May,  which  I  find  in  the  firft  Column  of  my  Table,  and  cafting 
my  Eye  along  that  Line  towards  my  right  hand  I  find  2  24,  over 
which  at  the  Head  of  the  Table  there  ftands  VII  V ;  which  fhews  that 
it  is  VII  of  the  Clock  in  the  Morning  (if  you  made  your  Oblcrva- 
tion  in  the  Forenoon),  or  V  in  the  Evening  (if  your  Obfervation 
was  in  the  Afternoon). 

In  like  manner,  if  this  Obfervation  had  been  made  upon  the  1 6th 
of  July ,  and  the  length  of  the  Shadow  the  fame,  viz.  2  24  Parts, 
the  Hour  would  then  have  been  the  fame  :  For  by  the  Table  you  may 
plainly  fee,  that  one  and  the  fame  Line  ferves  both  for  the  6th  of 
May  and  the  1 6th  of  July ;  and  alfo  the  fame  Line  that  ferves  for 
the  2 1  ft  of  February,  ferves  alfo  for  the  1  ft  of  October,  which  Days 
are  of  equal  length. 

Example  2.  Again,  Upon  the  16th  of  April  (or  the  6th  of 
Auguft)  I  cred  my  Staff,  and  find  the  length  of  the  Shadow  thereof 
to  contain  once  its  length,  and  3  o  Parts  more  :  I  look  in  the  Line 
that  ftands  againft  the  1 6  th  of  April,  or  6th  of  Augufi,  for  the  length 
of  my  Shadow,  viz.  1  30,  but  I  cannot  find  it,  but  the  neareft 
thereunto  is  1  33,  over  which  there  ftands  IX  and  III ;  winch  fhews 
the  neareft  Hour  to  be  IX  in  the  Morning,  or  III  in  the  Afternoon. 

Now  bccaufe  the  length  of  your  Shadow  was  lefs  than  the  Num¬ 
ber  that  you  found  in  the  Table,  you  may  conclude  that  if  it  were 
in  the  Forenoon,  that  it  was  a  fmall  matter  paft  IX,  bccaufe  the 
Sun  was  higher  than  you  find  in  the  Table,  and  fo  confequently  the 
Shadow  fhorter  :  But  had  it  been  in  the  Afternoon,  it  had  wanted  a 
fmall  matter  of  III  in  the  Afternoon,  for  the  Reafon  aforefaid 

Example  3.  Again,  Upon  the  26th  of  May,  or  the  26th  of 
June ,  I  find  the  length  of  the  Shadow  of  my  Staff  to  be  once  its 
length,  and  20  Parts  more.  If  I  leek  for  this  length  againft  my 
Day,  I  cannot  find  it,  but  I  find  1  1  in  that  Line  to  ftand  under 
IX  and  III,  which  is  too  little ;  and  I  find  in  the  fame  Line  1  38 
to  ftand  under  VIII  and  IV,  which  is  too  much  :  Wherefore  1  take . 
20,  my  odd  Parts  from  3  8,  the  greater  Number  of  Parts,  and  there 
remains  1  8  Parts.  Then  feeing  that  the  length  of  the  Shadow  in 
one  Hour’s  time  increafes  37  Parts  of  a  Staff,  I  fay,  by  the  Rule  of 
Proportion, 
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If  3  7  Tarts  of  Shadow  give  60  Min .  or  one  Hour ,  what  fall 
20  Tarts  of  Shadow  give  ? 


parts  min.  parts  min. 
As  37  is  to  60,  fo  is  20  to  32 
20 


37)  1200  (32 


hi 

90 


74 
I  <5 


So  that  you  may  conclude  the  Hour  to  be  either  3  2  min.  pail  VIII  in 
the  Morning,  or  wanting  3  2  min.  of  III  in  the  Afternoon. 


And 

thus 

upon 


January 

February 

'March 

April 

'December 

May 


if  the 
length 
of  the 
Shadow 
be 


in  the  in  the 
Morn.  Ahern, 
f  XI 
the  hour  j  X 
will  be  \  IX 
either  /VII 
LXI 

63  ^the  hour  will  be  XII  at  Noon. 


And  thus  much  for  the  Ufe  of  this  Table. 


Chap.  XIII. 


How  to  find  the  Hour  of  the  Night  hy  the 

Fixed  Stars.  •  ' 

FO  R.  this  purpofe  the  two  following  Tables  are  fubfervient.  The 
Firft  whereof  containeth  the,  Right  Afcenfion  and  Semidiurnal 
Arch  of  8  o  principal  Fixed  Stars ,  fo  orderly  -placed,  by  their  diffe¬ 
rence  of  Afcenfion ,  that  at  all  times  one  or  other  is  either  Rifing. , 
Setting ,  or  upon  (or  near)  the  Meridian. 

The  Second  fhews  the  Right  Afcenfion  of  the  Sun  for  every  Day- 
of  the  Year.  And  the  Ufe  of  thefe  Tables  is  twofold.  For, 

Firft  >  They  direct  you  to  find  at  what  hour  and  min.  any  of  the  faid 
Stars  in  the  firft  Table  will  be  upon  the  South  part  of  the  Meridian : 
Or,  if  you  fee  any  of  them  upon  the  South  part  of  the  Meridian, 
they  will  direct  you  to  the  hour  of  the  Night. 

Secondly ,  They  fhew  alfo  at  what  hour  and  min.  any  Day  in  the  Year 
any  of  the  faid  Stars  do  rife  or  fit :  So  that  feeing  any  of  them  rifing 
in  the  Eafi ,  or  fitting  in  the  IVeft,  you  may  from  thence  compute  the 
exad  hour  or  time  of  the  Night,  As  by  Examples  following  fhall  be 
made  to  appear.  A  Ta* 
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A  Table  jhevnng  the  right  Afcenjim  and  Semidmrna 
Arch  cf  80  oj  the  mojl  eminent  kixed  Stars  i, 
Hours  and  Minutes. 


Names  of  the  Stars. 

Right 

Al'cen- 

,ion. 

!  Scmi- 
!  diurnal 
i  Arch. 

Names  of  the  Stars. 

R'ght 
A  ice.  - 
fion. 

Semi¬ 

diurnal 

Arch. 

H.  M 

!h.  m. 

1 

H.  M 

H.  M 

Schedir  in  Calliopea 
Southermofl  in  Whale’s  Tail 
Star  in  the  Hexion  of  Calliopea 
Girdle  of  Andromeda 
Calliopea’s  Knee 

In  the  North  knot  of  H 
Former  Horn  of  the  Ram 

Belly  of  the  Whale 

Hindermofl  Horn  of  the  Ram 
Andromeda’s  South  Foot 

Bright  %  in  the  Ram’s  Head 
Middlemofl  if  in  Ram’s  Tail 
Whale’s  Jaw 

Medufa’s  Head,  Algol 

Perfeus  right  Side 

Brightefl  of  the  7  %’s  Pleiades 
North  Eye  of  the  Bull 

South  Eye,  Aldebaran 

South  Horn  of  the  Bull 

The  Goat 

Orion’s  Foot,  Regel 

North  Horn,  of  the  Bull 
Foremofl  Shoulder  of  Orion 
Firfl  in  Orion’s  Girdle 

Orion’s  Head 

South  Horn  of  the  Bull 

Second  in  Orion’s  Girdle 
Lowermofl  in  Orion’s  Girdle 
Auriga’s  right  Shoulder 
Following  Shoulder  of  Orion 
Right  Hand  of  Orion 

The  bright  Foot  of  Gemini 
The  great  Dog,  Sirius 
%  in  the  Belly  of  the  great  Dog 
%  near  the  great  Dog’s  Ear 

The  little  Dog,  Procjon 
Lowermofl  Head  of  the  Twins 
Bright  if  in  the  Deck  of  the  Ship 

0  22 
0  27 
0  37 
0  51 

1  5 

1  14 
1  36 
1  36 

1  37 
1  43 

1  49 

1  5  <5 

2  45 

1  47 

2  51 

3  28 

4  9 

4  l7 
4  32 

4  5* 

4  59 

5  6 

5  l 

5  *7 
5  >8 

5  2° 
5  24 
5 

5  38 

5  49 
<5  19 

6  3 1 

6  55 

7  7 

7  22 
7  16 

7  54 

8  23 

8  25 

Sets  nor 

4  4 

Sets  not 

10  6 

Sets  not 

4  45 
7  39 

4  56 

7  49 
Sets  not 

8  7 

7  53 

5  4; 

Sets  not 
Sets  not 

8  i<5 

7  44 

7  27 

7  43 
Sets  not 

5  H 

9  0 

6  32 

5  57 

8  1 

8  1 

5  51 

5  49 
Sets  not 

6  39 

7  2i 
7  3* 
4  3° 

3  *1 

4  52 

6  32 

9  4 

0 

0  14 

7  5° 

Hydra’s  Head 

Lion’s  Heart 

%  in  the  hin.  part  of  Lion’s  Neck 
Lion’s  Tail 

Virgin’s  Girdle 

Vindemiatrix 

Virgin’s  Spike 

Ardurus 

Bootes  left  Shoulder 

North  }  Balance 

Bright  if  in  the  Crown 

Bright  if  in  the  Serpent’s  Neck 
Scorpion’s  Fleart,  Antares 
Hercules  right  Shoulder 

Right  }  ^nee  Ophiuchus 

Hercules  Head 

Ophiuchus  Head 

Bright  if  in  the  Dragon’s  Head 
Bright  if  in  the  Harp 

Vulture’s  Tail 

Swan’s  Bill 

Bright  if  of  the  Vulture 
Uppermofl  Wing  of  the  Swan 

Swan’s  Bread 

Waterbearer’s  left  Hand 

Swan’s  Tail 

Lowermofl  Wing  of  the  Swan 
Waterbearer’s  left  Shoulder 
Cephcus  Girdle 

Pegafus  Mouth 

Waterbearer’s  right  Shoulder 
Fomabaut 

Schcat 

Afarchab 

Andromeda’s  Head 

Bright  %  in  Caffiopea’s  Chair 

9  i* 
9  5° 
9  58 

11  32 

12  35) 

12  40 

13  8 

14  1 

14  19 

*4  33 

15  0 

15  25 
15  29 
i<5  9 

i(5  1  <5 
i<5  19 
i(5  4 5 

59, 
17  20. 

1 7  50 

18  22 

18  51 

19  18 

*9  35 

19  3  5 

20  0 

20  3 

20  1 1 

20  29 
20  3 1 

20  33 

21  H 
21  25 
21  28 

21  47 

22  39 
2  2  48 
2  2  49 

23  52 

23  53 

<5  3$ 

7  ^ 

8  3: 

7  3: 
<5  zi 

7  5 

5  11 

8  2 
Sets  no 

4  4C 

5  H 
8  5/ 
<5  4c 

3  23 
8  ic 

5  8 

4  3* 

7  22 

7  IC 

Sets  noi 
Sets  not 

7  M 

8  51 

B  43 
Sets  not 

4  46 

4  33 
Sets  not 

5  3 
Sets  not 

9  48 

5  23 
Sets,  not 

6  44 

5  5° 

2  28 

8  42 

7  H 

8  51 

Sets  not 

A  Tablt 
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A  Table  Jhewing  the  Suit’s  Right  Afcenjion 
iii  Hours  and  Minutes  for  every  Day  in  the 
Tear  at  Noon. 

1  Days.  i 

Tanu, 
h.  m 

Febr. 
h.  m 

A  arch 
1.  m 

April  •  May 
h.  m  h.  m 

June 

0.  m 

iii 

1 

July 
h.  m. 

Aug. 
h.  m 

bept. 
i.  m. 

Odtob. 
h.  m 

Nov 
h.  m 

Deci 
h  rn. 

i 

(1 9 

35 

21 

4* 

-5 

29 

1  22J3 

14 

5 

2C 

7 

24 

9 

it 

i  1 

19 

13 

b 

15  8 

17  16 

2 

19 

39 

21 

45 

’A 

3' 

1  2  5;  3 

18 

5 

24 

7 

28 

9 

V 

\  1 

23 

‘3 

1?. 

!  5  13 

17  21 

3 

19 

44 

21 

5 1 

23 

36 

L  2913 

22 

5 

2  k 

7 

32 

9 

3i 

ii 

27 

13 

15 

15  17 

1725 

4 

19 

48 

2 1 

5  5 

l3 

40 

1  32 

3 

2C 

5 

3- 

7 

36 

9 

37 

1 1 

3* 

13 

iy 

15  2 1 

1/  29 

5 

l9 

52 

2 1 

5$ 

23 

44 

1  36 

3 

3C 

5 

3< 

7 

40 

9 

41 

11 

34 

13 

23 

15  2  5 

*7  34 

6 

19 

5>' 

22 

2 

23 

47 
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Of  Dialling.  Lib. VIII. 


The  Ufe  of  the  two  former  Tables. 

I.  To  find  ( any  ’Day  in  the  Tear )  at  •what  Hour  a?id  Minute  any 
of  the  Stars  mentioned  in  the  fir  ft  Table  'fill  be  upon  the  South 
part  of  the  Meridian * 

To  c  fifed  this,  fubftrad  the  Right  Afeenfion  of  the  Sun  for  the 
Day  given,  from  the  Right  Afeenfion  of  the  Star  whofc  Southing  is 
required,  and  the  Remainder  is  the  time  that  that  Star  will  be  upon 
the  Meridian  that  Night.  —  But  if  the  Sun’s  Plight  Afeenfion  be  greater 
than  the  Right  Afeenfion  of  the  Star,  you  mult  (always)  in  that  cafe 
add  24  Hours  to  the  Star’s  Right  Afeenfion,  (fo  that  Subtraction  may 
be  made)  and  the  Remainder  will  fhew  you  at  what  Hour  the  next 
Morning  the  laid  Star  will  be  upon  the  South  part  of  the  M  cridian. 

Example. 

Let  it  be  required  upon  the  27th  of  March  to  know  at  what  time 
the  \ Pleiades ,  or  7  Stars,  will  be  upon  the  Meridian. 

:  !  ‘  H.  M. 

The  Right  Afeenfion  of  the  Tleiades  is  -----  -  3  28 

The  Sun’s  Right  Afeenfion  for  the  27th  of  March  is  -  -  1  3 
Subtraction  being  made,  there  remains  25 

■  *  •  _  j 

Wherefore  upon  the  27th  of  March  the  7  Stars  will  be  upon  the 
South  part  of  the  Meridian  at  25  min.  after  Two  of  the  Clock  in 
the  Afternoon. 

But  if  upon  the  15th  of  October  (the  Sun’s  Right  Afeenfion  then 
being  14  hours  1  min.)  it  were  required  to  know  at  what  hour  the 
hPleiades  or  7  Stars  would  be  upon  the  Meridian  :  Then, 

H.  Ml 

The  Right  Afeenfion  of  the  Tleiades  being  -  -  -  3  28 

Add  24  Hours  thereto,  and  it  makes-  -------  2 7  28 

The  Sun’s  Right  Afeenfion  for  the  1 5th  of  October  is  -  -  14  r 

Subftradion  being  made,  there  remains  -------  13  27 


From  which  12  Hours  being  taken,  there  remains  1  Hour  and 
27  Min.  So  that  the  ^Pleiades  will  be  upon  the  Meridian  at  27  Min. 
after  One  in  the  Morning  on  the  1  Oth  of  October,  which  is  the  Day 
following.  Again, 
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If  upon  the  fame  i  $th  of  October  you  fhould  have  feen  the  Great 
Dog  upon  the  Meridian ,  and  would  from  thence  find  the  Hour 
of  the  Might. 

:  H.  M. 

The  Right  Afcenfion  of  the  Great  Hog  is  —  —  631 

To  which  add  24  Hours,  the  Sum  is  -----  30  31 

The  Right  Afcenfion  for  October  15.  is  -  -  —  —  14  1 

The  Remainder  is  -  —  -  —  -  16  30 


From  which  12  Hours  being  taken,  there  remain  4  Hours  30  Min. 
for  the  true  Time  of  the  Night 5  that  is,  half  an  Hour  after  Four  in 
the  Morning  the  next  Day. 

*  '  •  i'  .  f  .  ,  f  ^ 

II.  To  find  ( any  Hay  in  the  Tear)  at  what  Time  any  of  the  Stars 
mentioned  in  the  firft  Table  do  rife  or  fet . 

>  ~  .  •  ?  *.  .*•  ,  ?  t  *  t  **  t  u .  1 ,  » 

Having  (by  the  former  Sedion)  found  at  what  Hour  the  Star  will 
be  upon  the  Meridian,  if  you  add  the  Semidiurnal  Ark  of  the  Star 
to  the  Time  of  his  being  upon  the  Meridian,  you  have  the  Hour  and 
Minute  of  that  Stars  Setting.  And  if  from  the  Time  of  the  Star's 
coming  to  the  South  you  do  fubftrad  the  Semidiurnal  Ark  of  the 
Star,  you  have  the  Hour  and  Minute  of  that  Stars  Rifing . 

'  .  <.  j>  fit  Tvl 

Example. 

Thus  (by  the  former  Section)  you  found  upon  the  27th  of  Marche 

;  h.  m. 

The  Tleiades  were  upon  the  Meridian  at  -  -  2  25  afternoon 
The  Semidiurnal  Ark  of  the  Tleiades  is  —  —  8  16 

The  Slim  is  2'  -  10  41  at  night. 

At  which  time  the  Tleiades  or  7  Stars  do  fet  upon  the  27th  of  Marchl 

H.  M. 

And  by  fubftrading  the  Semidiurnal  Ark  —  —  8  16 

from  2  H.  25  M.  (the  Time  of  Southing)  adding 
1 2  H.  bccaufe  Subftradion  cannot  elfe  be  made, 

I  I  •  .  ■ 

There  remains  -  -  ■  J  -  6  09 


14  25 


So  that  the  Tleiades  (upon  the  27th  of  March )  do  rife  at  Nine 
Minutes  after  Six  in  the  Morning,  Again, 
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Upon  the  i  $th  of  October. 


To  which  add  the  Semidiurnal  Ark  - 

'  The  Sum  is 

From  which  fubftract  -  - 


There  remains 


next  Morning. 


Likewife, 


From  which  fubftrad  the  Semidiurnaf  Ark 

There  remains 


H. 

M. 

-  13 

27 

-  8 

16 

--  2  1 

43 

-  12 

00 

-  9 

43 

Clock 

the 

H. 

M. 

;  13 

27 

8 

1 6 

5 

I 1 

r  f  . . ^  mane*  uu  me  at  1 1  min. 

alter  5  at  night. 

From  hence  you  may  conclude,  that  if  (upon  the  15  th  of  Octo¬ 
ber)  you  fhould  fee  the  7  Stars  riling  in  the  Eaft,  you  may  then  con¬ 
clude  it  to  be  11  min.  part  5  at  night j  and  if  you  fhould  fee  them 

(in  the  Eaft)  one  hour  high,  you  may  then  conclude  it  1 1  min  af¬ 
ter  6 ,  ire. 


And  thus  may  you  readily  and  very  exa&ly  find  the  Hour  of  the 
Night  by  the  Stars.  And  with  thefe  two  Tables,  and  fome  of 
their  Ufes,  (for  they  are  ferviceable  to  other  good  Purpofcsl  I 
Ihall  conclude  this  Eighth  Book,  P  j 
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THE  ARgV  ME^CT. 

HE  other  Eight  'Books 
principally  in  Mat  he  i 
monfir ations,  it  may  feem  fome^ 
thing  Arrange  to  the  Reader,  to 
find  any  thing  after :  for  when 
Art,  by  Demonfirration,  hath  done  its  befir, 
what  can  be  imagined  to  remain  for  farther 
Dilucidation  ?  This  at  firft  Sight  and  com¬ 
mon  View  feems  a  plaufible  Inference :  but 
when  upon  fscond  Thoughts  you  make  a 
nearer  Infpedion,  you  will  find  that  there  is 
fomething  wanting  to  make  that  Idea  compleat* 
*  ’Tis  true,  the  Mathematic ks  demonfirratively 
conclude  upon  the  Thefes  laid  in  their  own 

T  Art  } 

*  Therefore  (by  the  /ijfiftance  of  4  V  erf  on  learned  in  the  Low)  this  Ninth 
Book  is  added , 


confifiring 
tatical  De- 
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Art ;  And  fuch  are  the  fir  ft.  Eight  Boo{s, which 
indeed  have  very  abfolute  Concluffm  Mathe¬ 
matically  demonitrated :  Bur  yet  there  is  a 
Vmm  Shfeceffarium ,  one  other  ne  cellar  y  In¬ 
gredient,  without  which,  the  whole  cannot 
be  compleat :  and  this  is  the  higheft  ‘Refined 
Reajon,  which  we  in  a  familiar  Style  term  rhe 
LAW.  And  if  lex ,  as  is  commonly  repu¬ 
ted,  be  derived  a  legendo ,  from  chufing,  then 
we  may  define  it  thus  :  Lex  eft  ea  Ratwnis  pan 
cjmm  Intellect  us  format  in  aBum,  ffeBans  tam  ah 
ante  <juam  ad  pofi  ad  neceffitatem  ret ,  confuetudinem 
loci,  aptitudinem  ptrlonarum.  Now  accord- 
ing  to  this  Definition,  it  is  in  a  manner  im- 
poffibie  that  the  Intellect  fihould  rightly  ad 
without  the  help  of  thefe  Adjunds  •  there¬ 
fore  to  ihew  that  we  at  leaft  endeavour  to 
arm  at  Perfedion  in  this  W  ork,  we  have  ad- 
ded  this  jfijnth  ‘Booh.  ’Lis  true,  fome  im¬ 
pel'  ed  Specimen  there  was  before,  which  in 
it  felf  was,  though  but  an  Effay,  yet  gave  a 
Glimpfe  of  future  Intentions,  which  in  this 
we  now  hope  to  make  appear,  and  (hew  you 
how  necellary  the  Knowledge  of  the  Lav  is 
to  every  Art.  For  when  Land  is  meafured, 
(which  many  Rufticks  are  able  to  do)  yet 
the  Lord  is  little  the  better,  neither  knowing 
his  Tenures ,  nor  having  due  Entries ,  w hereby 
either  himleli  or  his  Steward  are  able  to  hold 
Courts,  or  decide  Differences  among  the  Te¬ 
nants  ,•  nay  fometimes  not  to  fet  forth  the  Ex¬ 
tents  or  Bounds,  whether  they  belong  to  this 
or  that  Lord.  THE 
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URVEVING: 

E  will  not  trouble  you  with  Definitions  of  the 
Word  Manner,  though  we  could  ftiew  you  feve- 
ral  Ethnologies  thereof,  as  either  Learning  or  Fan¬ 
cy  has  di&ated  :  but  we  lead  you  into  the  Mat¬ 
ter  at  fird. 

What  a  Manner  is* 

AMamtor  then  confifts  of  Lands,  Wood,  Meadow,  Pafture  and 
Arable,  Meffuages,  Tenements,  Services,  and  Hereditaments, 
Whereof  part  are  Demefnes,  being  fuch  as  anciently,  &  ultra  memo- ■ 
rum ,  the  Lord  has  ever  ufed,  occupied  ana  manured  with  cue  Man- 
nor-houfe:  The  reft  are  either  Free-hoids,  farms,  or  cuftomary  or 
copyhold  Tenements.  And  thefe  have  ufually  divers  Services, 
befides  Rents  belonging  thereto. 

The  Original  of  a  Manner. 


NO  W  the  Beginning  of  thefe  Mannors  originally  atofe  front 
the  KING,  who  when  he  gave  Lands  to  his  Followers  in 
fuch  quantity  as  exceeded  the  Proportion  of  a  Man  s  manuring,  and 
being  not  diftinguilhed  into  Parts  or  Qualities,  he  to  whom  fuch 
Land  was  given  to  him  and  his  Heirs  for  ever,  enfeoffed  divers 
others  in  fmaller  Parts  thereof,  as  fome  in  zo,  others  in  40, ,  and 
fomein  too  Acres,  and  fome  more,  fome  lefs.-  and  in  confidera- 
tion  thereof,  each  Feoffee  was  to  do  fome  Service  to  the  Feoffor, 
others  to  pay  him  Rents,  and  the  like,  with  Refervatton  of  feme 
Parcel  of  the  Lands  to  himfelf  to  manure  for  the  Support  of  his  Family. 

And 
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And  this  Erection  of  Mannors  we  may  attribute  to  the  Time  of 
the  Normans,  bccaufe  we  find  no  fuch  among  the  Saxons,  though 
the  thing  in  Subftancc  was  the  fame  :  for  what  we  call  Mannor  they 
called  Berry,  both  fignifying  a  Manfion-houfe  or  Dwelling-place. 
And  we  find  feveral  Remains  of  the  ^.v^Name  in  divers  Counties 
of  this  Realm,  efpecially  in  Hertford  fine.  The  Tenements  are 
ufualiy  called  in  Latin  /  r&dia,  in  Englilh  Granges  or  Farms ,  which 
Word  is  derived  from  the  Saxon  Feo'rmian,  fignifying  to  feed  or  yield 

Visual:  for  heretofore  the  Refer vations  were  more  in  Victuals 
than  ready  Money. 

Things  appertaining  and  appendant  to  a  Mannor . 

I.  Hr  Here  is  alfo  belonging  to  a  Mannor  a  Court  Baron,  and  to 
JL  fome  of  more  Note,  a  Court^Leet :  to  which,  and  fo  con- 
fequencly  to  the  Mannor,  are  ufualiy  appertaining  Fines  lfues 
Amerciaments,  Her Fts,  Waifs ,  Efirays ,  Ej  cheats,  Reliefs,  and  other 
Perquifites  and  Profits  of  Court. 

II.  There  are  alfo,  or  have  been  heretofore  appendant  to  a  Man¬ 
nor,  Wards,  Marriages,  Advovefons ,  Patronages,  Presentations  of 
Parjonages,  Vicarages ,  Chappels ,  Prebends ,  &c. 

IIL  Alfo  Common  of  Pajiure ,  Moors,  Marjhes,  Free  Warrens 
Cufloms,  Liberties,  Franchifes  and  Privileges. 

IV.  Likewife  Rents,  Saits  of  Court ,  Tenths,  and  Services  iffuine 
or  repriled  out  of  other  Mannors:  6 

But  all  thefe  make  not  a  Manner,  nor  doth  the  want  thereof 
deftroy  it.  And  indeed  of  fuch  Nature  is  a  Mannor,  that  although 
a  Man  have  fufficient  Lands  to  eflablilh  MefTuages  and  create  Ser- 
yices^nd  fhould  divide  the  fame  into  Demefnesand  Tenement-lands 
infeoffing  Tenants  in  Fee  in  fome  part,  and  granting  to  others  by 
Copy  of  Court  roll,  and  do  all  other  things  belonging  to  a  Mannor \ 
yet  will  not  all  this  make  a  Mannor,  becaufe  it  is  requifite  to  a  Mannor, 
tiiatiall  theie  things  be  of  long  continuance. 

A  Mannor  cannot  be  ere  Pled  at  this  Day. 

NO  Man  at  this  Day  can  eredl  a  Mannor,  for  there  mull  be  Very 
Lord  and  Very  Tenant  in  Fee- fun  pie,  and  that  of  ancient  Con¬ 
tinuance:  for  a  Man  may  have  Demefnes  to  manure,  and  Tenants 
to  do  him  Services,  and  chat  for  a  long  time,  and  yet  no  Manner. 
as  it  a  Man  that  had  Land  did  give  part  of  this  Land  in  former  time 
to  lome  other  to  do  him  Services,  here  are  Demefnes  In  the  Donor, 
and  Services  and  a  Tenure  in  the  Donees  ;  yec  becaufe  there  be  nor 
very  tenants  in  Fee-fimple  it  maketh  no  Mannor . 


A 
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A  Mannor  defending  in  divers  Co-heirs* 

•  • 

BUt  if  a  Manner  defcend  to  divers  Partners  and  Co-heirs,  either 
in  Joyntenancy  or  in  Common,  and  they  hie  out  a  Writ  of 
Partition,  and  divide  the  fame,  and  every  one  hath  Uemefnes 
and  Services,  in  fuch  cafe  each  hath  a  feveral  Mannor ,  and  may  keep 
feveral  Courts-Baron .  z6.H.  2>.  4. 

1 

A  Manner  way  he  defireyed. 

THoOgh  a  Mannor  cannot  be  raifed  at  this  Day,  but  in  the  cafe 
above-mentioned,  yet®  may  it  be  difmembred  or  deftroyed 
both  inNalne  and  Nature,  by  efeheating  the  Free  holds  and  Copy- 
holds  :  for  if  there  be  not  two  at  the  leaft  of  either  of  thefe,  then 
are  there  no  Suitors,  and  without  Suitors  can  be  no  Court,  and 
confequently  no  Mannor :  yet  it  may  be  termed  a  Seigniory,  which 
0can  keep  no  Court- Baron  at  all.  3  5  H.  Fit  zb.  3.  c . 

Hove  tvfo  Mannors  way  he  united 

A  Man  having  two  Mannors  lying  together,  whereof  one  is  de¬ 
cayed,  and  hath  loft  the  Power  of  keeping  a  Court-Bar on\ 
the  Lord  is  willing  to  have  the  Tenants  of  both  thefe  Mannors  to  do 
their  Suits  and  Services  to  the  Court  of  the  other  Mannor  that  re¬ 
mains  .*  this  inrended  Union  cannot  extinguifh  their  feveral  Diftin- 
<ftions,  for  they  remain  two  in  Nature,  though  the  Lord  defire  to 
make  them  one  in  Name ;  and  the  remaining  Mannor  hath  no  War¬ 
rant  to  call  the  Tenants  of  the  decayed  one,  but  every  Acft  done 
in  one  to  puniih  an  Offender  in  the  other  is  traverfable.  Yet  if  the 
Tenants  will  voluntarily  fubmit  to  fuch  an  Innovation,  and  the  fame 
be  continued  without  Contradidion,  Time  may  perfect  fuch  an 
Union.  But  if  one  Mannor  do  hold  of  another1,  and  it  efeheat  to 
the  Lord,  the  efeheated  Mannor  maybe  united,  and  of  two  diftindl 
Mannors  may  become  one  in  ufe,  if  the  Lord  pleafe. 

Of  the  Propriety  yehich  a  Lord  may  claim  in  his  Manner* 

WE  now  proceed  to  fet  forth  the  Propriety  a  Lord  claims  in  his 
Mannor ,  and  we  may  term  it  an  Evidential  Right  or  Pro  • 
priety,  which  ismade  out  by  his  Deeds,  Charters  and  Evidences ;  or 
a  Pojfejfory  Right ,  arifing  from  Duration  of  Pofleftion  ;  and  this  may 
be  either  perpetual,  which  we  call  either  Allodium  or  Feodim  3  or  de¬ 
terminable. 

AlloditiWK 

ALlod'mm  or  Feodium  is  an  abfolute  Property  and  perpetual  Right 
irt  Pofteflion,  without  Dependauce  on  any  fuperiour  Lord  5 

V  and 
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and  this  is  proper  folely  to  the  K  i  N  G,  Jure  Cor  on*.  And  from 
hence  in  the  Time  of  King  Edward  the  Confejjor ,  ail  the  Crown- 
Lands  were  called  Ancient-demelhe.  Kit  chin  98.  Bros  tit .  Demefue. 
And  in  Dooms- day  Book  Bill  in -the  Exchequer,  they  are  recorded 
under  the  Title  of  Terra  Regis 

But  this  is  not  the  Fee  we  think  of  which  we  fhall  divide  into 
Fec-jimp le  and  Fee 'tail. 

Fee- Simple.  . 

♦ 

F  EE-Simple  is  of  all  other  Eftates  the  moft  large  and  abfolute  that 
can  by  our  Laws  be  made  or  veiled  in  any  Perfon,  and  is  that 
which  is  granted  to  a  Man  and  his  Heirs  for  ever,  without  any  far¬ 
ther  or  other  Limitation  of  Ufe  or  Ufes.  Bur  if  a*  Man*  pur- 
chafe  in  Fee-Simple  to  him  and  his  Aftigns  for  ever,  omitring  the 
Word  Heirs,  he  hath  an  Eftate  for  Term  of  Life.-  Alfo  if  Lands  be 
granted  to  any  Man  with  a  Woman  in  Frank-Marriage,  then  the 
Word  Fjftgns  impliech  an  Eftate  of  Inheritance,  without  mentioning 
the  Word  Heirs :  and  fo  like  wife  to  a  Man  and  to  his  Blood.  And° 
here  we  muft  confider  who  are  faid  and  underftood  to  be  a  Man  s 
Heirs  by  the  Courfe  of  the  Common  Law :  as  for  Example. 

Heirs ,  who.  •  .. 

SUppofe  A •  B •  dies  feized  of  an  Eftate  of  Inheritance  without 
UTue  of  his  Body neither  his  Brother  nor  Sifter  of  the  half 
Blood,  nor  their  Iftue  fhall  be  the  Heir*  nor  his  Baftard,  nor  his  Fa- 
tner,  Mother,  Grandfather  or  Grandmother;  for  Inheritance  may 
lineally  or  collaterally  defeend,  but  not  lineally  afeend :  but  the  Bro¬ 
ther  or  Sifter  of  the  Father  A.  B.  (being  a  collateral  Defcent)  fhall 
be  his  Heir:  And  then  they  dying  feized  without  Iftue,  the  Father 
of  A.  B.  fhall  have  the  Land  as  Heir  unto  his  Uncle  or  Aunt,  but 
not  as  Heir  to  him.  0 

•  *  1 

% . 

•  # 

0  •  Daughters  joynt  Inheritors . 

SO  by  the  Law  of  England  the  eldeft  Son  is  to  inherit,  and 
he  dying  without  Iftue,  the  fecond  Son,  and  fo  the  reft ; 
and  if  there  be  only  Daughters,  they  fhall  joyntly  inherit  as  Copar¬ 
ceners  but  if  no  Iftue,  neither  Son  nor  Daughter,  then  fhall  the 
eldeft  Brother  be  Heir;  and  for  want  of  fuch  elder  Brother,  all  the 
Sifters  }  and  in  default  of  them,  the  Uncle  by  the  Lather’s  fide,'  if 
the  Land  came  by  the  FacheJ,  or  be  of  the  Purchafe  of  him  fo  de- 
ceafcd.  But  if  there  be  no  Heir  of  the  Father’s  fide,  the  purchafed 
.Lands,  goes  to  thofe  of  the  Mother’s  fide:  But  if  none  fuch  be,  then 
the  Lands  efeheat  to  the  chief  Lord  of  the  Fee. 
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Of  Purveying. 

Fee-Tail  general.  * 

F  EE-Tail,  Feodum  talliatum ,  is  two-fold  ;  either  general,  or 
fpecial.  Ft  entail  general  is,  when  Lands  or  Tenements  are 
granted  to  any  Man  and  the  Heirs  of  his  Body  begotten,  without 
Limitation  to  what  Woman.  Wherefore  if  fuch  Tenant  in  Fee-.taii 
general  marries  divers  Wives,  and  hath  Blue  by  them  feverally,  they 
fhallall  be  capable  to  inherit  thofe  Lands.  But  if  mention  be  made 
from  what  Woman  the  Heirs  lhall  come,  as  if  a  Gift  be  made  to 
A.  B.  and  to  the  Heirs  of  his  Body  lawfully  begotten  on  the  Body  of 
C  his  Wife,  this  is  an  Eflate  in  Fee-tail  fpecial,  for  by  means  of  this 
Grant  none  fhall  inherit  that  are  begotten  of  another  Woman. 

o 

Fee-Tail  fpecial. 

+  '■  (  #  \ 

ALfo  if  Lands  be  granted  to  H.  /.  and  K.  his  Wife,  and  to  the' 
the  Heirs  of  their  two  Bodies  lawfully  begotten  ;  here  the 
Man  and  his  Wife  are  Joynt-purchafers :  and  this  is  alfo  a  fpecial 
Tail  both  in  him  and  her. 

So  if  a  Man  grant  Lands  or  Tenements  to  another  Man  with  his 
Daughter  in  Frank  marriage,  this  alfo  is  a  fpecial  Tail, 

So  if  Land  be  granted  to  a  Man  and  the  Heirs  Males  of  his  Bo¬ 
dy,  this  is  a nEJiate  Tail:  and  here  the  Females  fhaiinot  inherit. 

•  '■>,**  *  *  * 

Of  determinable  Right  Sc 

DEterminable  Rights  are  fourfold  ;  viz .  i.  Effaces  after  porta¬ 
bility  of  Iffue  extind.  2.  by  £urtefy.  in  Dower.  4. 
for  term  of  Life  or  for  Years,  as  byLeafe,  Mortgage,  d?c> 

Tenancy  after  Pojfibility . 

*♦  Fter  Pojfibility  of  Iffue  extinff  is  this:  If  Lands  or  Tene- 
l  \  ments  be  granted  to  a  Man  and  his  Wife,  and  to  the  Heirs 
of  their  two  Bodies  lawfully  begotten,  and  either  of  them  die  with¬ 
out  fuch  *flue  between  them  then  is  he  or  file  furviving  Tenant- in 
Tail  of  thofe  Lands,  but  without  Hope,  and  part:  Portability  of  ha¬ 
ving  fuch  Heir  as  was  limited  to  inherit  thofe  Lands ;  and  there¬ 
fore  fuch  Survivor  is  called  Tenant  in  Tail  after  Pojfibility  of  Iffue  ex- 
tincl  .*  and  after  the  Death  of  fuch  Survivor,  the  Eflate  Tail  fhall  be 
utterly  void,  and  the  Eflate  of  inheritance  of,  in  and  to  thofe 
Lands  fhall  revert  to  the  firfl  Donor  and  his  tieirs. 

*  ••  •  -  ■-.*}.  ■ByCurtefy.  Y 

.  >  ■  ?  -  j.  -  .  ■;  •  c-‘>  ' 

2'*  l ^TCurtffy  :  As  if  a  Mafi  marry  a  W4fe  being  an  .Inheritrix, 
fj  and  hath  Blue  by  her,  and  fhe  dye;  he  fhall  enjoy  fuch 
Lands  as  his  Wife  died  feized  of  either  in  Fee*rtmple  or  Fee  tail  du* 
ring  his  Natural  life  ;  and  he  is  called  Tenant  per  le  curt efy  d  Angle* 

tem 
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terre ,  Tenant  by  the  Curtefy  of  England,  bccaufe  no  other  Nation 
admitteth  fuch  an  Eftate;  But  in  this  Cafe  the  Law  requires  that 
fuch  IfTue  be  born  alive  and  heard  to  cry,  although  it  dye  immedi¬ 
ately  after  :  it  is  requifite  alfo  that  the  Husband  be  in  a&ual  Pofl'ef* 
fion  ofthofe  Lands  and  feized  of  them  jure  uxor  is  at  the  time  of  her 
Death  But  fuch  Tenant  by  Curtefy  may  not  commit  Waft,  for  he 
is  pumfhable  for  it  by  an  Adtion  of  Waft. 

In  Dower . 

3,  T N  Dower  :  as  for  Example;  By  the  Law  of  England,  if  a  Man 
*  marry  a  Wife,  and  at  any  time  during  the  Coverture  he  be 
lawfully  feized  either  by  Purchafe  or  Defcent  of  any  Lands  or  Te- 
nements  either  in  Fee-fimple  or  Fee-tail,  and  boing  fo  feized  die, 
his  Wife  (hall  be  endowed  of  a  full  third  part  of  all  thofe  Lands 
and  Tenements  during  her  Life,  and  is  called  a  Tenant  in  Dower,  this 
is  h  the  Common-Law. 

Dower  in  Cnflome. 

'rT",Here  is  a  Dower  by  Cuftom  j  for  in  fome  Places  the  Woman 
fliall  have  a  Moyety,  and  in  fome  more,  and  in  other  Places 
lets  of  her  Husbands  after  Death :  but  this  is  according  to  the  fe- 
veral  Cuftoms  of  the  fevcral  Places. 

But  if  the  Wife  be  not  above  the  Age  of  nine  Years  at  her  Hus¬ 
bands  Death,  by  the  Common  Law  die  (hall  not  be  endowed. 

There  are  befidesthefe  other  kinds  of  Dowers,  viz.  one  ex  affenfa 
Patris,  by  the  Fathers  aflent ;  another  termed  Dos  ad  oflium  Eccleft d ; 
and  a  third  de  la  plus  belle  part ;  As  may  be  feen  at  large  in  our 
Books. 

And  though  the  Common  Law  be  thus  careful,  yet  for  divers 
Caufes  a  Woman  may  be  defeated  of  her  Dower :  as,  if  fhe  or  her 
Husband  commit  Treafon,  Murther  or  Felony,  and  be  thereof  at¬ 
tainted,  (though  afterwards  pardoned:)  fo  if  fheforfake  her  Hus¬ 
band  and  live  unchaflly,  and  be  not  reconciled  again  without  Com- 
pulfion  of  Law  .•  or  if  fhe  detain  and  with-hold  the  Deeds  and  Evi« 
dences  from  the  Heir  of  thofe  Lands  wherein  fhe  claimeth  Dower, 
and  the  like. 

There  are  alfo  feveral  things  whereof  a  Woman  cannot  be  en-' 
dowed,  as  of  Commons,  Annuities,  Eftovers  fans  number,  Homaf 
ges,  Services,  and  the  like. 

Tenant  for  Life. 

4-  ^ ’rm  °f  Life.  Now  a  Tenant  for  Term  of  Life,  is  one 

Jl  who  holdeth  Lands  or  Tenements  either  for  Term  of 
his  own  Life,  and  then  he  is  termed  barely  Tenant  pro  termino  vita. 
Tenant  for  Life;  orelfe  for  term  of  another  Man’s  Life,  and  then 
is  called  Tenant  pur  terme  d’  auter  vie,  that  is  Tenant  for  term  of  ano* 
ther  Mans  Life.  And  if  either  of  thefe  commit  or  fufiec  Waft, the 
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Leflbr  or  Reverfioner  may  have  his  A&ion  of  Waft  againft  him, 
and  thereby  recover  treble  Damages. 

% 

n-.  By  Copy. 

r *  ct* *' '  ^  ; 

5-  13  TCofy  of  Court- Roll.  Thefe  in  divers  Mannors  hold  Lands  and 
XJ  Tenements  co  them  and  to  their  Heirs, fome  irt  the  Nature 
of  Fee-fimple,  others  in  Fee*  tail,  or  for  term  of  Life  or  Lives  at  the 
Will  of  the  Lord,  according  to  the  Guftom  of  the  Man  nor  .*  In  fome 
they  hold  by  Copy  for  term  of  Years*  And  all  thefe  have  no  other 
Evidence  to  (hew  for  their  Lands,  lave  only  the  Copies  of  the  Rolls 
of  their  Lord’s  Court.  And  if  any  of  thefe  alien  or  fell  his  Lands 
by  Deed,  he  abfolutely  forfeits  the  fame  into  the  Hands  of  the 
Lord.  If  therefore  he  intend  to  alien,  he  muft  come  into  the  Lord’s 
Court,  and  furrender  the  fame  into  the  Lord’s  Hands  to  the  u(e  of 
Purchafors.  But  in  many  Mannors  the  Surrender  may  be  made  out 
of  Court  to  any  Copyhold-tenant  in  the  prefence  of  two  of  the  Ho¬ 
mage  to  the  ufe  aforefaid,  who  are  to  prefent  unto  the  Steward  at 
the  next  Court,  where  the  Purchafor  (hall  be  admitted.  And  if 
any  of  thefe  cut  Timber  growing  on  his  Lands  without  licenfe  of 
the  Lord,  (but  only  for  the  Repair  of  his  Tenement)  it  is  not  only  a 
Waft,  but  an  abfolute  Forfeiture.  And  in  mod  Mannors  if  any  fuch 
Tenant  fhalllet  out  his  Lands  for  a  longer  time  than  a  Year,  with' 
out  the  Lord’s  licenfe,  it  is  likewife  a  Forfeiture.  But  in  thefe,  and 
many  other  Cafes  we  are  to  be  guided  by  cheCuftomof  the  Mannor 
of  which  fuch  Tenants  hold.  Thus  having  gone  through  Eftate^ 
of  Inheritance  and  F reeholds,  we  nex£  come  to  Chattels. 

Of  Chattels . 

Hattels  are  of  two  forts,  teal,  and  peffonal. 

Chattels  reaU 

,  N  •  .  .  '  .  d  !ii', 

C Hattels  real  are  threefold:  i.  Term  of  Years;  Tenure  a i 
Wills  3.  Wardfhip of  Lands. 

Tenant  for  Tears* 

r~T~yErm  of  Tears.  A  Tenant  for  Term  of  Years  is  one  to  whom 
an  Eftate  is  granted  of  or  in  Lands  for  any  number  of 
Years  agreed  upon  between  the  Lord  and  Tenant,  which  Term  is 
always  exprefled  in  the  Leafe  fo  granted,  as  we  fee  every  Day.  On 
which  Leale  there  is  ufually  referved  fome  Rent  payable  either  half 
yearly  or  quarterly :  For  the  Recovery  and  obtaining  of  which  Rent 
being  arrear,  the  Lord  may  either  diftrain,  or  bring  his  Atftion  at 
Common  Law.  And  upon  thefe  Leafes  there  needs  no  Livery  of 
Seifin,  as  in  Leafes  for  Term  of  Life  or  Lives  there  muft  be.  Nor 
may  fuch  Tenant  commit  Waft*  And  if  he  grant  unto  any  other 
a  larger  Eftate  of  what  he  holds  than  he  himfell  hath  therein,  he 
fhail  forfeit  his  Leafe. 
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2.  '^T^Enant  at  Will  is  one  to  whom  Lands  and  Tenements  are 
JL  granted  to  hold  at  the  Will  of  theLeflor  :  and  this  Tenant 
may  he  ejected  or  putoiitat  anytime,  yea  although  he  hath  tilled  and 
Town  his  own  Lands.  Yet  ir,  this  Cafe  the  Law  allows  him  liberty  of 
Ingrefs,  Egrefs.  and  Regrefs,  as  well  to  take,  cut  and  carry  away 
his  Corn  when  it  is  ripe,  as  to  take  and  carry  away  his  Goods  and 
Houfhold  (luff,  within  convenient  time,  without  committing  Tref* 
pais  or  otherwife.  But  the  Ledor  hath  the  lame  Remedy  againfl 
this  Tenant  as  againd  Tenant  for  term  of  Years,  for  Recovery  of 
his  Rent  that  may  or  (hall  be  in  arrear  or  unpay’d.-  But  this  Tenant 
is  not  chargeable  with  Reparations,  *y 

3.  Wardfhip  of  Lands ,  But  this  is^abfolutely  taken  away  by  a 
Statute  made  in  the  twelfth  Year  of 'KING  CHARLES  the 
Second,  Chap.  24.  intituled  An  Aft}  &c. 

31  rr.-it  .  h  •  r,  -  >-  -  rrcriw  :  '  ev.'j:  1 

Of  the  fever al  Tenures  in  a  Munnor. 

*C»  ‘  «• :  F  *  ;*  ,%  -y  .  . 

TH  E  next  to  be  legally  obferved  in  a  Survey,  are  the  feveral 
T °.nures  that  are,  or  may  be  found  within  the  Mannor :  as 
Knights  Service ,  including  Homage,  Fealty  and  Efcuage,  and  for¬ 
merly  drew  unto  it  Ward,  Marriage  and  Relief:  but  thefe  three  lad 
are  taken  away  by  the  before-mentioned  Statute,  12  C  <5 y <  2.  cap.  24. 
CaJllegardzKo  is  within  this  Tenure,  and  alfo  Grand  Serge anty. 

4  I  ,  f  f  l  ; 

4  v  «  ”  A.  -  * 

Petit  Sergeant y, 

TLIen  follows  Petit  Sergeanty ,  which  in  effedt  is  no  other  than 
Socage,  becaufe  the  Tenant  is  not  bound  to  the  Performance 
of  any  Perfonal  Service,  but  to  pay  fomething  yearly.  Then  So- 
cage,  where  a  Man  holds  Lands  or  Tenements  by  Fealty  and  certain 
Rent  for  all  manner  of  Services  :  and  it  was  called  Servicium  Soc£y 
becaufe  in  ancient  time  thefe  Tenants  were  obliged  certain  Days  in 
the  Year  to  plough  and  (ow  their  Lords  Demefncs  and  the  French 
Word  lo  fignifying,  Vomer,  a  Coulter  or  Plough-lhare,  feems  to  imply 
10  much.  But  now  that  Service  is  by  mutual  Confent  between  the 
Lord  and  Tenant  in  many  Places  changed  into  an  annual  Rent,  yet 
the  name  of  Socage  dill  remains. 

Burgage. 

TH  E  next  Tenure  is  Burgage,  where  an  ancient  Borough 
holds  of  the  KING  by  a  certain  yearly  Rent.  And  thefe 
have  divers  Cuftomsand  Ufages  peculiar  to  themlclves,  and  diftindfc 
from  other  Places,  and  fometimes  very  different  from  the  Common 
Law;  but  their  Probability  and  Coherence  with  Reafon  together 
with  along  Prefcription  make  them  allowable,  and  therefore  parti¬ 
cular  refped  mud  be  had  to  them, 
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Of  Copyhold-Tenure. 

I  Here  is  alfo  Copyhold-Tenure,  which  (faith  Kit  chin  8  o.)  is  a 
JL  bafe  Tenure,  and  was  originally  called  Villenage.  Fitz.  iz. 
But  this  may  now  be  properly  termed  '  Meer-copy-hcld,  and  efcheats* 
forthwith  to  the  •  Lord  by  Felony.  Kit  chin  81.  And  fome  is  of 
more  Eminence,  and  held  by  Verge  ( Per  Virgam )  in  ancient  De» 
mefne,  according  to  the  Cuftom  of  the  Mannor,  being  in  effeft  a 
kind  of  Free-hold,  (though  reputed  Copy)  and  yields  to  the  KING 
Annum,  diem  &  vaftum  upon  Felony. 

J;  i-  ■'  ■  '  .  .  f  V  •  . 

Fine  at  the  Will  of  the  Lcrdy  Fine  certain. 

QOme  of  thefe  Copy-holds  make  Fine  at  the  Will  of  the  Lord  ; 
*3  others  are  held  by  Fine  certain.  And  this  is  a  kind  of  Cufto** 
mary  Inheritance. 


Tenants  hy  Court*Roll. 

BUt  there  is  a  kind  of  Cuftomary  Land  belonging  to  the  ancient 
Dutchy  of  Cor  nival,  and  fome  few  other  Places,  where  the 
Tenants  have  no  Tranfcripts  of  the  Entries  of  their  Admittances ; 
and  thefe  Tenants  may  not  improperly  be  called  Tenants  by  Court- Roll* 
But  where  they  have  fuch  Tranfcripts,  they  are  cal  ed  Tenants  by  Copy 
of  Court- Roll.  In  the  fird  of  thefe  the  Land  was  among  th q  Saxons 
called  Folk-land,  and  the  latter  Bock-land.  Kitch.  86.  89; 

Of  Tenure  in  Fee-Farm. 


TPHere  is  alfo  a  Tenure  in  Fee-farm ;  and  that  is  a  Fee,  and  imports 
x‘  a  Perpetuity  ro  the  Inveftee  and  his  Heirs  for  an  annual  Rent 
of  the  third  part,  or  the  fourth  part  of  the  Value. 

Of  Rents,  and  their  fever al  Natures • 


ViJE  will  not  infift  any  farther  on  this  Point,  but  proceed  to 
V  what  follows  neceflarily,  viz.  Rents  and  their  (everal  Na¬ 
tures.  Now  thefe  Rents  are  either  proper,  or  improper. 

Rents  Proper* 

REnts  Proper  are  three :  viz,  Rent  Service ,  Rent  Charge ,  and 
Rent  Stock * 

Rent  Service : 

.  •  r  •  '  '  *  ,  .  :  •  t 

REnt  Service  is  where  a  Man  holds  his  Lands  of  his  Lord  by 
Fealty  and  certain  Rent ;  or  by  Fealty,  Service  and  certain 
Rent.  Lit* lib.  z-  c.  iz.  or  that  which  a  Man,  making  a  Lea(e  to  a* 
nother  for  term  of  Years,  referveth  yearly  to  be  pay'd  for  them. 
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Rent  Charge. 

»  •  *  ’  *  .  .  • 

REnt  Ch  rrge  is  where  a  Man  makes  over  his  Eftate  to  another 
by  Deed  indented,  cither  in  Fee,  Fee-tail,  or  for  Life ,  yet 
r'eferves  to  hinifelf  by  the  fame  Indenture  a  Sum  of  Money  ye#ly  to 
be  pay’d  to  him,  with  Claulb  of  Diftrefs  for  Non-payment.  See 

Littleton  ubi  fipra.  *  \  . 

„ .  *  1  ,  .  t  .  f  f  0  r  ,  .  .  .  *  '  - 

r  '  .  4  fc  -  -  *  .  v#  *  '  J.  *  •  A  1  ?  k  •  ..  v  4  *.  «.  I  ‘  -.1 

Rent  Secke. 

*•  .  Ol«  1.  J.v'Lt  *'  ’'■I  iSR  *•  'Ves. 

REnt  Secke ,  or  dry  Rent ,  Rtdditus  ficcus,  is  that  which  a  Man, 
making  over  his  Eilate  by  Deed  indented,  referveth  yearly 
to  be  pay’d  to  him,  without  Claufe  of  Diftrefs  mentioned  in  the 
Indenture. 

«•*  -  i  «  ►  *  ••  >  *  |*  .  •>  •  ■  •  “  *’■  ~ 

Rents  improper* 

REnts  improper  are,  where  of  an  uncertain  and  cafual  Commo¬ 
dity  a  certain  Rent  or  Receit  is  by  Contract  created  and  rai- 
fed:  as  for  Licence  s,  S-van-marks,  Profits  of  Fairs,  Alarkets,  Courts , 
Cuftoms ,  Jvllage ,  Pontage ,  Cranage ,  &c. 

Of  Per  c[ui fines  or  Parallels  to  Profits  belonging  to  a  Mann  or* 

OTher  Revenues  belonging  to  a  Mannor,  and  neceffarily  to  be 
taken  notice  of  in  a  Survey,  are  either  Perquifites,  cr  Paral¬ 
lels  to  Promts. 

t 

Increafe , 

.....  f  ’  J .  ni  ’  ..  *  .  . 

PErquifites  come  either  by  Increafe,  or  Cafualry.  Increafe  com¬ 
prehends  all  Profits  derived  from  the  Produ&ion  of  the  Earth. 

Cafualty . 

BY  C afualties  are  intended  all  Duties  and  Services  that  be  Ap¬ 
purtenant  or  Appendant  to  a  Mannor . 

Appurtenances . 

UNder  Appurtenances  may  be  ranged,  all  Royalties,  Prerogatives, 
Jurifditfions,  Franchises,  Priviledges,  Liberties ,  Services ,  Cuf¬ 
toms,  drc.  and  all  Advantages  derivable  from  them,  as  PerqAfves 
of  Courts ,  and  therein  Pleas,  Fines ,  Amerciaments,  Heriots ,  WAfs, 
Efirays,  Deodands,  Goods  of  Felons  and  Fugitives,  (by  (pedal  Grant) 
Forfeitures,  Efcheats ,  Treafure  trove,  Warrens,  Commons  of  Puflure, 
Turbary,  Pifcary,  &c. 


Appendants 
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Appendants. 

APpendant  are  Hofpitals ,  Patronages  of  Churches  and  Benefices, 
whofe  value  is  co  be  accounted  from  the  Privilege  of  ele&ing 
and  prefenting  an  able  Clerk  to  fupply  the  Church,  not  from  a  Simo* 
niacal  Advantage  raifed  from  any  Contrad  with  another  for  Prefer*- 
tation,  &c. 

Parallels  to  Profits . 

PArallels  to  Profits  are  Purjuits  of  wild  Game ,  which  is  held  equi¬ 
valent  to  profitable  Accrewments,  fuch  are  Hunting,  Hawking 
Fifhing  and  Fowling . 


F 

F 


Hunting 

OR  Hunting ,  record  what  Beads  of  the  Foreft  there  be,  and 
how  frequent,  and  what  of  theChace. 

t,  i  , 

Hawking . 

O  R  Hawking  enumerate  the  Fowls  of  Warren,  as  Pheafant, 
Partridge,  and  to  this  may  Fowling  be  reduced. 

'  ,  Fifhing. 

T7 'tying  is  either  in  frelh  Waters,  as  Rivers ,  Brooks ,  Pools ,  Ponds , 
Jl  Lakes ,  Meers,  or  Ditches  ;  or  elfe  in  Seas  or  other  fait  Waters. 
It  is  necefiary  therefore  that  all  thofe  Filhings  be  taken  notice  of. 

Of  Reprifes,  Deductions,  Payments,  Charges ,  and  Duties,  iffuing 

out  of  the  Manner. 

AS  we  have  formerly  underftood  that  feveral  Rents,  Profits, 
and  Commodities  may  yearly  arife  or  grow  out  of  any  Manner 
to  the  Lord  thereof;  fo  is  it  as  fitting  to  confider  what  Reprifes, 
Dedu&ions,  Payments,  Charges  and  Duties  may  be  yearly  iffuing 
or  going  out  of  any  Mannor :  for  othervvife  in  the  Conclufion  of  our 
Survey,  or  in  making  perfect  Conflats  or  particulars,  (fuch  Duties 
not  being  reprifed,)  the  true  Value  of  the  Mannor  may  oftentimes 
feem  greater  than  in  Truth  it  is. 

Thefe  Reprifes  and  Deductions  are  never  certain  or  generally  alike  in 
all  Mannor s.  They  are  Impofitions  and  Duties  whereunto  the  plot  or 
Fee  is  in  peculiar  liable  5  and  are  any  manner  of  Rents,  either  in  Mo¬ 
ney,  Capons,  Hens,  Pepper,  Cummin  feed,  or  the  like,  ifTuing 
and  pay’d  out  of  one  Mannor  to  another. 


Alfo 


Y 
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Alfo  Suits  of  Court ,  or  annual  Fines  for  the  fame,  and  the  like, 
may  be  ifluing  ana  payable  to  a  Sheriffs  Tern  or  Hundred:  alfo* 
Pei  (ions  or  Tort  ions  to  Ecclefiaflical  Livings.  Likewife  a  Rent  may 
be  ifluing  for  a  Way  leave  or  fome  particular  pallagc  ;  alfo  for  W;ater- 
Courfes ,  or  placing  of  Pipes  for  (  onveyance  of  Warer.  Likewife 
yearly  Fees  to  Officers,  as  Stewards,  Receivers,  Bailiffs,  CclLtttors, 
&c.  and  alfo  Stipends,  Salaries ,  Annuities  to  Chaplains ,  Lawyers,  or 
the  like.  All  which  are  to  be  deduced,  and  the  Eflimarion  of  Re- 
prifes  to  be  oppoled  to  the  total  Valuation;  by  which  means  the 
Rcmanet  is  rectified,  and  the  true  Value  retrieved. 

Obfervat-ions  and  Ccurfes  to  he  held  and  taken  for  the  orderly  marfh ailing 

of  Surveys. 

HAving  thus  far  informed  you  of  The  Lezal  Part  of  Survey,  by 
having  fhewn  what  a  Manner  is,  and  the  leveral  Parts  thereof, 
and  likewife  of  all  Eftatcs  in  general,  and  what  Tenures ,  Services  and 
Rents  are  thereunto  incident,  appertaining  and  belonging:  we  will 
now  proceed  to  the  Ubfervations  and  Courfes  to  be  held  and  taken 
for  the  orderly  matflialling  of  Surveys,  for  accommodating  Field- 
Entries  in  rough  Books,  for  ingroffiments  and  their  Exemplifications, 
with  framing  ofTerrars,  Rentals,  Cuftom  and  Court-Rolls,  Particu¬ 
lars,  &c. 

For  the  effacing  of  this,  the  rurveyor  is  to  confider  for  whom  he 
is  to  undertake  his  Survey,  whether  for  the  King,  or  a  Lord  of  a 
Man  nor. 

If  it  be  to  the  King, then  Commiffion  is  to  be  obtained  out  of  fuch 
of  his  Majefties  Courts  as  relate  to  the  Lands  of  the  Surveyed,  as  ouc 
ot the  Exchequer,  Dutchy,  &c>  Unto  which  Commiffion  Articles 
are  to  be  annexed,  which  Articles  ought  to  (fee  that  they)  be  as 
ftrong  and  efficacious  as  may  be,  for  that  he  knows  not  what  obfli- 
nate  perfons  he  may  meet  with  in  his  perambulation. 

But  if  the  Survey  be  undertaken  for  a  private  Perfon,  Lord  of  a 
Mannor,  then  (the  Purveyor  of  himfelfnot  having  power  to  admini- 
fteran  Oath,)  the  Steward  of  the  Manner  is  to  be  joyned  with  the  Sur¬ 
veyor.  Or  otherwife,  The  Surveyor  is  to  have  a  Commiffion  gran¬ 
ted  from  the  Lord  of  the  Mannor ,  under  his  Hand  and  Seal,  to  per¬ 
form  the  Office  both  of  Steward  and  Surveyor  of  his  Manners,  Lands , 
and  Tenements,  for  a  certain  time,  during  his  pleafure.  And  then 
may  the  Surveyor  of  himlelf  execute  the  Offices  and  Duties  both  of 
Steward  and  Surveyor. 

ni  k  v  .  •  i  . 

r  I  .  u.s.V.  *  z 

-tiV  •  )  V  .  ’  -  .  -•‘C 
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The  Form  of  a  Deputation  or  Commiffion  granted  from 

a  , Lord  of  a  Mannor  to  a  Surveyor,  may  be  in  this  or 
the  like  Form. 

OMnibus  ad  qtios  hoc  prafens  [crip turn  pervenerit  A.  B.  de  C.  Comit 
E.  Armig  falutem.  Scratis  me  frafat*  W.  L.  tam  pro  fmcero 
nmore  &  benevolent ia  qua  jamdudum  affeflus  fum  erga  A.R.  de  cuius  pro - 
vida  circumf eft  tone,  pU  jedulitate,  ac  fingulari  in  hac  parte  prudentU 
mento  pformum  confido,  quam  pro  diver fis  aliis  caufis  &  confederation- - 
bus  ex  mera  O  fpontanea  voluntate  me  dediffe&  per  prafentes  conceMe 
eidem  A  .  R.  Officinm  Senefc hall'  five  Senefchalciam  omnium  &  fin/ulo • 
rum  Domtn  ,  Maner  ,  &  Hereditament  meorum  quorumeunque  in  Comit * 
F.p*  cuftod  five  Oficium  tenendi  omnes  &  omnimodas  Cur  Baron" Letar 
vif  Franc  pleg  Dominor 1  &  Maner  prtdiff  &  eorum  Cujuflibet  ac 
bernationem  &  fupervifionem  eorundem,  ac  Ipfitm  W.  L.  Generalem  ac  Ca¬ 
pital  Senejchal ^  ac  fuperviforem  meum  omnium  Cur  forum,  Dominor  urn 
Maneriorum  O  Hair  edit  ament  or  um  meorum  praditf  faciot  conflituo  & 
erdino  per  prafentes,  Habend'  tenendi  gaudend'  exercendd  &  occupant 
OJficia  prxdttl  cum  pert  went  its,  a  dad  pnejentium  durante  beneplacito men 
Martfo  tnfuper  univerfis  &  fingulis  Balivis ,  proofin'  firmariis,  tenentibu \ 
&  occupatoribus  meis  pramijjor  &  eorum  cuilibet,  quod prafaF  A,  R  J 
tempore  tn  tempus ,  ajfiftentes  fint ,  obedient es ,  6"  auxiliantes  in  omnibut 
prout  dec et  dur ant  termin'  praditl.  In  cujus  rei  tefiimonium  buic  Pr<£ 
jentt  Scnpt o  meo  Sigillum  meum  appofui .  Dat’.  \  t 

Or  to  the  fame  purpofe  in  Engliflr. 


TO  alt  Perfotis  to  whom  this  prefent  Writing  {hall  come,  I  A.B.  of 

County  of  C.  Knieht  Md  Baronet-,  [end  Greeting- 

This  is  an  ufual  Form  but  commonly  Lords  of  Manners  do 
diredt  their  own  Letters  of  Warrant  to  their  Tenants,  unlefs  the  Sur- 
veyor  be  a  known  Surveyor  by  Patent,  for  the  holding  a  Court- 
Baron;  which  being  performed,  and  the  Charge  of  the  laid  Court 
ended,  the  Surveyor  may  proceed  in  this  manner : 

Firft,  Taking  notice  of  the  Names  of  every  Tenant  both  Free, 
holder  and  Copy  holder,  Leflee  and  Tenant  at  Will  in’a  Paper,  and 
a  Jury  for  the  Survey  being  impannell’d  ("after  they  be  fworn)  the 
Surveyor  may  give  them  a  Charge  in  Words  according  to  his  own 
Difcretion  relating  to  all  the  Particularities  we  have  herein  before 

Mannor^’  ^  fUCh  °thetS  3S  fuit  with  the  Exi8ence  of  the  Paid 

«  wMl"ane  iS  t0  rfCdVC  f?m,  BailifTall  fuch  Rentalls  as  he  hath 
as  well  ancient  as  later,  which  you  axe  diligently  to  compare  toge¬ 
ther,  noting  the  Difference :  and  if  the  latter  be  lefs,  then  what 
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Decays  of  Rene  there  are,  and  how  occafioned ;  if  greater,  then 
what  encreafe  of  Rent,  and  how  raifed  :  which  mud  be  carefully 
cxprefled  when  the  Roll  comes  to  be  engroffed. 

'  Next  let  the  Rental  be  reduced  to  an  Alphabetical  Form  where¬ 
in  write  the  prefent  Tenants  Name  and  the  Name  of  his  PredecefTor, 
which  vvill  be  a.  great  Help  for  the  fpeedy  Difpatch  of  the  Entries, 
and  the  more  eafie  and  ready  finding  any  Tenants  Name  or  Rent ; 
in  th&  manlier. 

lb.  s.  d. 

Andertcn  Thomas,  hteChapmans,  Rent  per  Annum' — oi  lo  co 

Birnidlftohffeorge,  late  King,  Rent  per  An, -  02,  oo  oo 

C  adman  William,  lat c  F'ijher,  Rent  per  An.  -  oo  io  oo 

'Dodfonfceorge,  late  Smart,  Rent  per  An, - oo  13  04 

It  is  alfotobe  confidered,  that  mod  Marmors  confiding  of  divers 
Townfhips  6r  particular  parts,  and  the  Tenancy  of  thole  Townfhips 
of  divers  Edates,  as  aforefaid,  therefore  it  is  fitting  that  not  only  e\e- 
ry  of  thofe  Townfhips  but  the  feveral  Edates  therein,  be  entred  and 
taken  (everally  and  particularly  by  themfelves,  that  is  all  of  one  and 
the  fame  Towhfhip  andEflate  under  one  and  the  fame  Title,  fora- 
voiding  Confufion.  And  thefe  Entries  ought  to  be  made  in  loofe 
Sheets  of  Paper  at  large,  keeping  them  always  forted  according  to 
the  feveral  Townfhips  and  Eflates,  till  they  be  all  finifhtj  and  then 
to  be  filed  together  orderly  in  a  Book.  When  this  is  prepared  and  the 
Inftrumental  Menfuration  finifhed,  and  the  feveral  Contents  there¬ 
of  cad  up,  then  make  an  Alphabetical  Table  of  all  the  Tenants 
Names  ;  with  the  Name  of  the  Lord  alfo  for  Demefnes,  and  of  the 
Parfon  for  the  Glebe ;  and  fo  accordingly  perfect  your  Entries  from 
your  Field  Books  and  rough  Books  of  Entries.  And  when  this  is 
done  for  the  true  and  certain  Quantities  according  to  Meafure,  then 
proceed  to  the  Valuation. 

Now  the  beft,  fpeedied,  and  mod  certain  means  to  accomplifh 
this  may  be  this  :  Fird,  Let  it  be  confidered  that  all  Grounds  general¬ 
ly  as  to  quality  confid  of  thefe  three  kinds;  1.  Meadow ;  2.  Arable ; 
3.  Padure.  And  fuppofing  every  of  thefe  kinds  likewife  to  confid  of 
3  forts  as  to  Value  and  Goodnefs,  as, the  id  and  bed  fort,  the  fecond 
and  mean,  the  third  and  word:  Therefore  at  the  time  of  the  Indru* 
mental  Menfuration  let  it  be  confidered,  and  noted  in  your  Field- 
Book  which  of  thofe  three  forts  any  Field  or  Clofe  confid eth  of.  And 
having  informed  yourfelfof  the  general  Value,  what  the  bed  fort  of 
Meadow,  Arable,  and  Padure  is  worth  by  the  Acre,  and  the  like 
of  the  other  forts  throughout  the  whole  Mannor  ;  then  according 
to  thofe  Rates  enrer  every  particular  parcel  by  it  felf;  yet  before 
thefe  Entries  are  to  be  engrofled,  it  is  to  be  enquired  and  confidered 
what  other  profits  and  Commodities,  befides  thefe  Lands  and  Te¬ 
nements,  are  demifed  and  granted  by  the  Lord  to  any  Tenant  within 
the  Mannor  for  yearly  Rent  or  otherwife,  which  likewife  are  to  be  en¬ 
tred  with  the  Rents  and  Yearly  Values  thereof, as  Mines  of  Tin, Lead, 
Copper,  Coal,  &c.  Quarries  of  Stone,  Fifhing,  Fowling,  Hawking, 

Hunting, 
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Hunting,  Juftments,  Herbage  and  Pannage,  free  Warrens,  cuftoma- 
ry  Works  or  Services,  Profits  of  Fairs  and  Markets,  and  Mofles  of 
Peat  and  Turf*  all,  or  any  of  which,  and  the  like,  may  be  within 
a  Mannor ,  and  difpofed  and  let  out  for  annual  Rents,  and  are  in  no 
wife  to  be  omitted.  All  which  Premifles,  and  the  feveral  quanti¬ 
ties,  Rents  and  Values  thereof,  are  to  be  fummed  up,  and  their  fe¬ 
veral  Totals  to  be  exprefled. 

Then  muft  be  fet  forth  the  feveral  Reprifes  ifluing  out  of  the  fame 
Mannor ,  being  fuch  as  we  have  before  mentioned.  All  which  be¬ 
ing  likewife  fummed  up,  the  Total  thereof  is,  as  we  faid,  to  be  de¬ 
ducted  from  the  former  Value,  and  the  clear  Remainder  is  to  be 
fet  down. 

The  next  thing  to  be  confidered  is,  if  any  of  thofe  Profits  or 
Commodities  laft  before  named,  or  the  like,  are  within  the  Man¬ 
nor ,  and  not  by  Leafe  or  otherwife  for  any  certain  yearly  Rent :  and 
if  any  fuch  be,  they  are  to  be  mentioned  as  Cafualties,  and  the 
yearly  Value  thereof efti mated, what  they  may  or  are  likely  to  prove 
worth  by  the  Year.  Alfo  the  Names  and  Quantities  of  the  com¬ 
mon  Fields,  common  Meadows,  Hinted  Failures,  and  all  other  un- 
flinted  Commons,  how  they  are  accuftomed,  held  and  occupied  ; 
whether  peculiar  to  the  Lords  and  Tenants  of  that  Manner,  or  whe¬ 
ther  any  other  Lord  or  Lords  and  their  Tenants  have  rake,  efcape, 
eatage,  or  other  Interefl  therein,  and  the  Butts,  Bounds  and  Li¬ 
mits  thereof  feverally.  Alfo  what  Woods  and  Under-woods  are 
within  the  Mannor,  and  their  feveral  Values.  Then  would  there 
be  entred  an  Abflrad  in  nature  of  a  Cuftom  roll,  fhewing  briefly 
all  the  Cufloms  anciently  of  or  belonging  to  the  Mannor:  and  alfo 
a  Suit-ioll  of  all  the  free  Suitors,  &c.  and  laftly,  a  true  and  perfe£fc 
Defcription  of  all  the  Out-bounds  and  Limits  of  the  whole  Man¬ 
nor. 

For  other  the  Lord’s  poflefllons  comprifed  or  fit  to  be  comprifed 
within  the  Survey,  and  reputed  no  part  or  Member  of  the  Mannor, 
they  require  to  be  recorded  apart  in  the  Infra  under  thediflind  Title 
oi  Non-Parcels, viz.  Churches,  Chappels,  Alms-houfes,  dv.  Alfo  Pa¬ 
tronages,  Villains,  Commons,  Annuities,  and  other  particulars  held 
in  grofs.  And  now  when  all  is  done,  Regifter  all  Omiflions  under 
the  (eparate  Title  of  Memorandums.  k 

r  K  S  x  .  r.  ,  -*!•+ 

Of  the  Order  of  feeping  a  Court  of  Survey.  And  of  the  Charge 

to  he  given  to  the  Jury,  hy  the  Steward  of  the  Court :  or  by 

the  Surveyor  (if  authorifed  thereunto ) 


Aving  followed  thefe  Diredions  in  your  Entries  and  Books, 
it  is  now  time  to  fummon  together  your  Tenants  in  order  to 
the  keeping  of  your  Court  of  Survey,  which  is  to  be  performed  in  this 
or  the  like  maniier. 

Z  ‘  The 


t 

t 
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The  feveral  Tenants  of  the  Mannor  being  met  together  at  the 
place  appointed  where  the  Court  is  to  be  kept,  and  the  Style  for  Ti¬ 
tle)  of  the  Court  entred  :  Then  caufe  the  BaylifF  of  the  Court  to 
make  Proclamation  by  crying  once  0  Tes ;  and  afterwards  will  him 
to  (ay  after  you.  Thus: 

AL  L  manner  of  Perfons ,  who  were  fummoned  to  appear  here 
this  Day,  to  ferve  the  Lord  of  the  Mannor  for  his  Court  now 
holden ,  draw  near  and  give  your  Attendance,  and  every  one  anfiver 
to  his  Name  as  he  [hall  be  called,  upon  the  Pain  and  Peril  that  may 
fall  thereon. 


/rT“'Hen  call  (by  the  help  of  your  Rental)  all  the  Tenants  feverally 
1  by  their  Names,  marking  l'uch  as  are  abfent  to  be  amerced. 
This  done,  Caufe  the  Baylifi  of  the  Court  to  make  another  O  Tes , 
willing  the  Tenants  to  draw  near,  keep  Silence,  and  our  ot  thofe 
Tenants  which  are  prefent,  (eled  mod  of  the  fufftriencefl  and  ablefl 
for  your  Jury,  whole  Names  having  from  your  Rental  written  in 
a  paper  by  themfelves,  call  them  by  their  Names  accordingly.  Which 
done,  caufe  him  that  is  the  Foreman  to  lay  his  right  Hand  on  the 
Book,  and  fwear  him  in  this  or  the  like  manner# 

1 '/OU  (hall  diligently  enquire  and  make  true  Preferment  of  all  fuch 
1  Matters  as  on  the  Lord  of  this  Mannors  behalf  jltall  he  given  you 
in  Charge.  Toufhall  neither  for  Fear ,  Favour ,  or  Ajfetfion,  or  other 
partial  Rtfpett  wbatfoever,  forbear  to  prefent  what  you  ought  to  find; 
or  find  what  you  ought  not  to  prefent.  Tou  Jhall  herein  keep  the  Lords 
Counjel ,  your  own  and  your  Fellows ,  and  in  all  things  according  to  a 
Jtncere  and  upright  Conference  you  jhall  prefent  the  Truth,  the  whole 
Truth ,  and  nothing  but  the  Truth ,  as  by  Evidence  and  your  own  Know* 
ledge  you  (hall  be  induced ,  to  the  befl  of  your  Power,  fo  help  you  God, 
&c.  caufing  him  to  kifs  the  Book . 


When  the  Foreman  is  thus  (worn,  caufe  three  or  four  more  of  the 
Jury  to  lay  their  Right  Hands  on  the  Book,  and  give  them  their 
Oath  as  folioweth# 


HT  HE  fame  Oath  which  your  Foreman  before  you  hath  made  and  taken , 
you  and  every  of  you ,  for  your  Parts ,  full  truly  keep  and  perform 
to  the  utmofl  of  your  Power ,  (o  help  you  God,  &c#  and  let  them  feve¬ 
rally  kifs  the  Book 

•  »  -.  1  I  v  I  V  -  -  ,  •  r-i  .  #.  »  .*/*•.,  1 

And  in  this  manner  fwear  all  the  red. 

Which  done,  Caufe  the  BaylifF  of  the  Court  to  make  a  third 
0  Tes,  and  fay  thus; 


/ITT  you  that  be  here  [worn,  draw  near ,  and  hearken  to  your  Charge, 
**  t  be  reft  keep  Silence . 


The 


Lib,  IX.  Of  Surveying.  p  i 

The  Charge  to  be  given  to  the  Jury,  may  be  divided  into  thefe 
following  Heads,  viz* 

i.  You  are  to  enquire  whether  A.  B.  be  Lord  of  this  Mannorof 
C.  and  if  nor,  who  hath  the  Right  and  Intereft  in  or  of  the  fame  to 
your  Knowledg.  r 

z.  You  muft  flievv  unto  the  Surveyor  in  his  Perambulation  all 
the  Circuit,  Butts,  Bounds  and  Limits  of  the  fame,  and  upon  what 
and  whofe  Mannors,  Lordihips,  Lands  and  Parifhes  it  borders  5 
and  whether  any  confining  Lord  or  his  Tenants  do  any  where  in- 
croach  upon  it,  and  by  whom,  where  and  how  much  is  fo  in- 
croached. 

3.  Whether  there  be  any  other  Mannor  or  Mannors  lying  within 
the  Limits  or  Circuit,  or  extending  in  part  into  this  Mannor  .*  what 
are  their  Names  ?  and  who  are  Owners  of  them  ?  and  how  are 
they  diftinguifhed  from  this  ?  and  doth  this  lye  within  any  other 
Mannor  ? 

4.  What  Freeholders  there  are  within,  or  belong  unto,  and  hold 
their  Land  of  this  Mannor  ?  what  are  their  Names  ?  what  Land  do 
they  hold,  and  by  what  Tenure  ?  what  Rent  do  they  pay  ?  and 
what  Services  do  they  owe? 

5.  Whether  any  Freeholder  within  or  belonging  to  the  Mannor 
hath  committed  Felony  or  Treafon,  and  hath  been  thereof  convic¬ 
ted,  the  Lord  not  yet  having  the  Benefit  of  the  Forfeiture:  or  whe¬ 
ther  hath  any  fuch  Tenant  died  without  Heir  general  or  fpecial  ?  if 
fo.  who  hath  the  prefent  Ufe  and  pofTefiion  of  the  Land,  and  by 
What  right  ?  what  is  the  Land  ?  where  lies  it  ?  and  how  much  in 
Quantity,  and  of  what  Value  ? 

6.  Whether  doth  any  Ballard  hold  any  Land  belonging  to  the  Man¬ 
nor  as  Heir  to  any?  what  is  his  Name  ?  what  Land  is  it  ?  where  does 
it  lye  i  and  what  is  it  yearly  worth  ?  Here  we  are  to  obferve  that 
a  Baftard,  though  he  be  known  to  be  the  Son  of  that  Father  that 
leaves  him  the  Land,  cannot  inherit  jure  barsditatis  but  by  Con¬ 
veyance.  Neither  if  he  purchale  Land  in  his  own  Name,  can  any 
inherit  it  after  him  of  his  fuppofed  Blopd,  unlefs  he  be  married  and 
have  Children  lawfully  begotten,  becaufe  it  is  contra  formam  Eccle • 

as  appears  by  the  .St at.  of  Merton ,  cap*  9.  For  a  Baftard  is  no 
Man’s  or  every  Man’s  Son  or  Daughter }  according  to  the  old 
Verfes, 

U  T*  C  *  •  l  J.  fli  <  '  •  . 

Cut  Pater  eft  Populus ,  Pater  eft  ftbi  nullus  &  omnis  : 

Cul  Pater  eft  Populus ,  non  habet  ifte  Patrern. 

i  Ji-j'i  *  ,  ,  1  *  . ,  v  !'  < 

7.  What  Demefne-Iands  has  the  Lord  within  or  belonging  to  the 
Mannor?  what  and  how  much  Woods,  Under-woods,  Meadow, 
Pafture,  Arable,  Moors,  Marilhes,  Heaths,  Wafts  or  Sheep-walks  ? 
and  what  is  every  kind  worth  yearly  by  the  Acre  ?  how  many  Sheep 
may  the  Lord  keep  upon  his  Walk  Winter  and  Summer?  what  is  a 

Sheep- 
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Sheep. gate  worth  by  the  Year?  and  what  is  every  Acre  of  Wood 
worth  by  the  Year  ? 

8.  What  Demefne  lands  bath  the  Lord  lying  in  the  common 
Fields  of  the  Mannor?  how  much  in  every  Field  and  every  Furlong? 
what  is  an  Acreof  ordinary  Field  arable  Land  worth  by  the  Year? 
The  like  is  to  be  faid  of  Demefne-meadow  lying  in  any  common 
Meadow  within  the  Mannor. 

9.  W’hat  are  the  Names  of  all  your  common  Fields?  and  how 
many  Furlongs  are  in  every  Field  ?  what  common  Meadows  and 
their  Names  ?  and  what  Beads  or  Sheep  may  every  Tenant  keep 
upon  the  fame  when  the  Corn  and  Hay  is  off  ?  and  what  is  a  Bead- 
gate  and  Sheep-gate  worth  by  the  Year?  at  what  time  are  your 
common  Fields  and  Meadows  laid  open?  how  arc  they  or  ought 
they  to  be  ufed  ?  whether  is  it  lawful  for  the  Tenants  to  inclofc 
any  part  of  their  common  Fields  and  Meadows  without  the  Licenfe 
of  the  Lord  and  Confent  of  the  Tenants  ? 

io.  What  Commons  are  there  within  the  Lordfhip  which  do  pro* 
perly  belong  to  the  Lord  and  Tenants  of  the  Mannor?  and  how  are 
the  Tenants  dinted  ?  whether  by  the  Yard-land,  P;ough  land.  Ox- 
gang,  Acres,  or  Rent  ?  how  many  may  every  Tenant  keep  after 
either  Proportion  or  Rate?  Here  we  are  to  take  Norice  of  the  Sta¬ 
tute  called  Extent  a  Manerii  made  3  E.  1.  in  which  this  kind  of  Paf- 
ture  is  called  Faftura  forinfeca ,  forein  Herbage  or  Padure,  becaufe 
no  part  of  it  is  proper  to  any  peculiar  Tenant,  no  not  to  the  Lord 
himfelf,  as  are  the  common  Fields  and  common  Meadows.  This 
kind  of  Common  or  Paftttra  Forinfeca  is  of  three  forts.  The  one  is 
where  a  Mannor  or  Townlhip,  holding  their  Land  in  fevera!ty, 
have  by  confent  limited  a  certain  parcel  of  Ground  to  lie  common 
among  them,  and  from  the  beginning  have  dinted  every  Man  ac¬ 
cording  to  a  proportion  between  them  agreed  ;  and  that  is  common¬ 
ly  by  the  Acre.  2.  A  fecond  manner  of  fiich  kind  of  common  Pa- 
dure  is  where  certain  wTad  Grounds,  one,  two  or  more  lie  within 
the  Townfhip  or  Mannor,  and  the  Herd  of  the  whole  Town  is  gui¬ 
ded  and  kept  by  one  appointed  by  the  Tenants,  and  at  their  gene¬ 
ral  Charge,  to  follow  and  look  to  their  Cattle :  in  which  kind  of 
Padure  there  is  alfo  a  Limitation  both  of  the  Number  and  Kinds  of 
Cattel.  And  this  is  ufual  in  the  North  Parts.  3.  A  third  kind  of 
this  Padure  or  common  Feeding  is  in  the  Lord’s  own  Woods  that 
lie  common  to  the  Tenants,  as  alfo  common  Moors  or  Heaths  that 
were  never  arable.  In  the  two  former  there  is  a  certian  Stint  and 
Allotment  both  to  the  Lord  and  his  Tenants:  but  in  this  latter 
the  Lord  ought  not  to  be  limited,  becaufe  fuppofed  his  own,  and 
the  Tenants  have  no  certain  parcel  thereof  laid  to  their  Holdings, 
but  only  bit  of  Mouth  with  their  Cattel.  But  the  Tenants  ought  to 
be  dinted  in  all  forts  of  Common.  Now  Commons  may  be  didin- 
guifhed  into,  1.  Common  in  Grofs  ;  2.  Common  Appendant  5 

3.  Common  Appurtenant;  and,  4.  Common  by  way  of  Neighbour¬ 
hood.  1.  Common  in  Grofs  is  where  a  Man  by  Deed  granteth  unro 

another 
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another  Common  ofPafture,  2.  Common  appendant  is  where  a  Mart 
is  feized  of  Land  to  which  he  hath  Common  for  fuch  Bealls  as  ferve 
for  compofting  his  Land,  wherein  Geefe,  Goats  and  Hogs  are  ex¬ 
empted  and  this  kind  of  Common  is  by  Prefcription  as  an  Appen¬ 
dix  or  Addition  only  to  arable  Land,  and  not  to  any  other-  3. 
Common  Appurtenant  is  in  the  fame  .Quality,  but  with  greater  Liber¬ 
ty,  becaufeit  is  for  all  kinds  of  Cartel,  Hogs,  Goats,  &c.  as  well 
as  other  Cattel.  And  this  Common  may  be  made  at  this  Day,  and 
may  be  ferved  from  the  Land  to  which  it  is  appurtenant,  and  fo 
cannot  Common  appendant  be.  4.  Common  by  may  of  Neighbourhood 
is  where  the  Tenants  of  two  Lords  or  more  adjoyning  do  inter¬ 
common  either  upon  other  with  all  commonable  Cattel.  But  one 
may  not  put  his  Cattel  upon  others  Commons  otherwife  ;  for  if  they 
do,  an  AtStion  of  Trefpafslies. 

11.  Whether  hath  any  Man  incroached  upon  any  part  of  the 
Lord’s  Waft  by  Inclofure,  or  adding  any  part  thereof  unto  his  own 
Land  ?  who  hath  fo  done  ?  where  ?  how  much,  and  how  long 
hath  it  continued  ? 

12.  Whether  hath  the  Lord  any  Park  or  Demefne-wood,  which 
by  (locking,  may  turn  to  the  Lord’s  better  Benefit  by  failure,  Ara¬ 
ble  or  Meadow  ?  and  what  is  an  Acre  worth  one  with  another,  the 
flocking?  how  many  Acres  does  the  Wood  contain?  and  what  will 
an  Acre  of  the  Wood  be  worth  f  and  what  will  the  Land  fo  flocked 
be  worth  an  Acre  ? 

13.  What  cuftomary  Tenants  are  there  within  or  belonging  to  the 
Mannor  ?  what  are  their  Names?  and  what  MelTuages,  Tenements,  or 
Lands  do  they  hold  by  Name  >  and  what  Rent  do  they  pay?  and 
what  arifes  to  the  Lord  by  the  Death  of  any  fuch  Cuftomary  Te« 
nant,  or  by  the  Death  of  any  Free-holder,  by  Fine,  Herioc  or  Re¬ 
lief  by  the  Cuftom  of  the  Mannor  ? 

14.  How  doth  the  cuftomary  Land  of  the  Mannor  by  Cuftom  de¬ 
fend  after  the  Death  of  an  Anceftor  ?  and  whether  will  the  Cuftom 
of  the  Mannor  allow  an  Entail  by  Copy?  and  whether  doth  it  bear 
Widows  Eftate?  and  whether  may  a  Man  be  Tenant  by  the  Cout; 

tefy. 

ic.  Whether  are  there  any  Cuftomary  Tenements  that  are  He- 
riotabledifmembred  and  divided  into  parcels  to  the  weakmng  of  the 
Tenement  ?  and  who  be  they  that  have  thefe  Heriotable  parcels  ?  and 

what  quantity  hath  every  one  of  them  ? 

1 6,  Whether  are  not  the  Fines  for  Admittance  of  a  neW  Cufto¬ 
mary  Tenant  being  Heir,  or  coming  in  by  Purchafe  or  upon  ourren* 
der,  at  the  Will  of  the  Lord  ?  or  are  the  Fines  always  certain  ? 

17.  How  and  by  what  means  may  a  Cuftomary  Tenant  forfeit 
his  Copyhold-Tenement  ?  and  whether  hath  any  fuch  Tenant  offend¬ 
ed  in  any  fuch  manner  ?  and  who  by  Name  ?  that  is,  have  they  felled 
any  Timber-trees,  ploughed  up  Ley-grounds  or  Meadows  never  til¬ 
led  before,  fuffered  their  Houfes  to  decay,  pulled  down  any  Houfes* 
or  committed  any  other  wilful  Waft  ? 


18.  What 
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18.  What  arc  the  Cufloms  of  the  Mannor  \n  general,  both  in  the 
Lord’s  behalf  to  perform  or  fuffer  to  the  Benefit  of  his  Tenants,  and 
of  the  Tenants  to  perform  to  the  Service  of  the  Lord  ? 

19.  Whether  is  there  within  the  Mannor  any  Villain  or  Melfe, 
that  is,  any  Bond-man  or  Bondwoman  i  if  there  be,  what  are  their 
Names?  what  Land  do  they  hold  ?  and  what  is  the  fame  annually 
worth?  and  what  Goods  do  theypoflefs?  Obferve  this  Tenure  is 
quite  out  of  ufe. 

2C.  Whether  hath  any  Tenant  or  other  Perfon  within  the  Mannor 
flocked  up  any  Hedge-row,  ploughed  up  any  Balk  or  Land-fhare, 
removed  any  Mere-ltone,  Land-mark,  or  other  Bounds  between 
the  Lord’s  Demefne  and  the  Tenant’s  Freehold  orCuflomary  Lands 
of  Inheritance,  or  between  his  Freehold  and  Cuflomary  Land,  or 
elfewhere?  where  is  any  fuch  Offence  committed  >  by  whom  ?  and 
where  ought  the  fame  to  fland  ? 

2i.  What  Cuflomary  Cottages  are  there  within  the  Lordfhip, 
Tofts,  Crofts,  or  Curtelages?  what  are  the  Tenants  Names?  what 
Rent  do  they  pay  ?  and  what  Services  do  they  owe  ? 

2i.  Whether  are  there  within  the  Mannor  any  new  Tenements  or 
Cottages,  Barns,  Walls,  Sheds,  Hovels,  Hedges,  Ditches,  or  fuch 
like,  ere&ed  or  fet  up,  or  any  Water-Courfes  or  Ponds  digged  up* 
on  any  part  of  the  Lard’s  Waft,  without  the  Lord’s  licenfe  >  where 
is  it  ?  and  by  whom  was  it  done,  and  by  whofe  licenfe,  and  upon 
what  Confideration  ? 

23.  What  Tenants  are  there  within  the  Mannor  that  hold  any 
Lands  or  Tenements  by  Indenture  ofLeafe?  what  are  their  Lands? 
what  hold  they,  for  what  Rent,  under  what  Conditions  or  Cove¬ 
nants,  and  for  what  Term  of  Years  or  Lives  ? 

24.  Whether  hath  or  doth  the  Lord  imploy  any  Land  to  Juft - 
mnt ,  as  in  taking  in  Cattel  to  Paflure  and  Herbage  ?  who  hath  the 
difpofing  of  the  fame  ?  what  quantity  of  Land  is  Vo  difpofed?  and 
how  many  Cattel  will  it  paflure?  and  what  is  a  Cow,  Ox,  Horfe, 
or  Sheep  gate  worth  within  the  Mannor  ? 

25.  Whether  hath  the  Lord  of  the  Mannor  any  Cuflomary  Wa¬ 
ter-mill,  Wind -mill,  Horfe-miJl,  Griefl-mill,  Mault-mill,  Walk- 
mill,  or  Fulling-mill  ?  whether  is  there  within  the  Mannor  any  other 
Mill,  Iron-mill,  Furnace,  or  Hammer,  Paper-mill  ?  Sawing-mill, 
Sheer-mill,  or  any  other  kind  of  Mill  ?  what  is  it  worth  by  the 
Year  ?  and  in  whofe  Occupation  is  it?  Here  obferve,  that  to  the 
Cuflomary  Corn-mill  doth  ‘belong  the  Duty  from  the  Tenants,  viz. 
that  they  are  bound  to  grind  their  Corn  at  the  Lord’s  Mill ;  and 
that  kind  of  Cuflom  is  called  Socomc.  And  this  may  be  divided  in¬ 
to  two  forts  ;  Bond-focome ,  where  the  Tenant  is  bound  by  Cuflom, 
as  where  his  Corn  grows  upon  the  Mannor ;  and  Love-focome ,  where 
he  grindeth  of  free  Will;  as  Corn  bought  in  the  Market,  the  Tenant 
is  at  liberty  to  grind  it  where  he  pleafeth,  yet  out  of  kindnefs  to 
his  Lord  brings  it  to  his  Mill. 

2  6.  Whether 
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26.  Whether  hath  the  Lord  of  the  Manner  any  particular  Fifhing 
within  any  River,  Brook,  Meer,  Pond  or  ocher  Water  ?  where  and 
how  far  doth  it  extend  ?  and  what  is  ic  yearly  worth  ?  and  who  be 
Farmers  thereof  ?  and  what  common  Fiihings  are  therein  ?  and  how 
are  they  ufed?  concerning  this  Article  fee  25  EL  8.  cap .7.  and 
31  H.  8.  cap .  2, 

27.  Whether  hath  the  Lord  any  Fowling  wirhin  his  Mannor  by 
reafon  of  any  Moors,  Marifhes,  Waters,  Brooks,  Reeds  or  fuch 
like  ;  or  any  Woods  wherein  do  breed  any  Stork,  Shovelars,  &C* 
or  any  Pibble,  Beach,  or  Sea-bank  wherein  any  Fowl  breed  ?  who 
takes  the  Profit  of  them  ?  and  what  may  they  be  worth  by  the  Year 
unto  the  Lord  ? 

28.  Whether  hath  not  the  Lord  of  the  Mannor  ultra  memoriam  hc~ 
minis ,  had  and  received  all  Waifs,  Eftrays,  Felons  Goods,  Treafure 
trove,  and  fuch  like  profits  within  the  Mannor  ?  and  whether  hath 
he  been  anfwered  of  them  from  time  to  time  truly  or  not?  and 
who  is  the  Officer  that  overfees  the  fame,  and  whether  be  they  total¬ 
ly  and  fully  anfwered  ? 

29*  Whether  are  there  within  the  Mannor  any  Tin-Mines,  Lead- 
Mines,  Copper-Mines,  Coal-Mines,  Quarries  of  Stone,  viz  Marble, 
Free-done,  Milhftones,  Lime  (tones,  Grind-ftoncs,  Marie  or  Chalk¬ 
pits,  flimy  or  moorifli  Earth  fit  for  foiling  of  Land,  or  any  Potters 
Clay  or  Clay  for  Brick  or  Tile,  or  any  Fullers  Earth,  or  any  Sand 
Gravel-pits,  or  fuch  kinds  of  Commodities  ?  and  what  are  every  of 
them  worth  by  the  Year  to  the  Lord  ?  or  how  are  they  improva¬ 
ble? 

30.  Whether  there  are  within  the  Mannor  any  Turfs,  Peats, Heath, 

Broom,  Furzes,  &c.  which  are  or  may  be  fold  yearly  within  the 
Mannor  to  the  Lord’s  profit  ?  and  what  may  they  yield  by  the  Year 
ifimproved  10  the  utmoft  Value  >  Here  note  that  thefe  things  be¬ 
fore  mentioned  are  not  of  equal  Ufe  and  Advantage  in  every  Coun¬ 
try  :  for  Ejfex  affords  little  of  them  ;  but  Northumberland,  Cumber¬ 
land,  and  tVejhnorhnd0  as  alfo  Lincolnjhire,  Cambridgejlure ,  Lane  a 
J hire ,  Torkfhire ,  and  many  other  places  yield  good  (tore  of  them  and 
they  are  there  ufed  as  good  Fuel.  * 

31.  Whether  is  there  within  th 2  Mannor  any  Slate-flones  for  Ti^ 
ling,  red  or  black  Lead  or  Oker  for  Marking-ftones?  Note  that 
Cornwall  abounds  in  Slate,  and  Derby/hire  hath  plenty  of  the  Mark' 
ing-ftones,  and  fome  Mill-done?* 

32.  What  Deer  hath  the  Lord  in  his  Park?  who  is  Keeper?  and 
what  is  his  annual  Fee?  hath  he  any  Warren  of  Coneys  or  Hares? 
who  is  the  Keeper  of  either  of  them  ?  and  what  Fee  hath  he 
by  the  Year?  what  are  the  faid  Park  and  Warren  worth  by  the 
Year  to  be  let  by  the  Year,  if  the  Deer,  Coneys  cr  Hares  werede-* 
ftroyed  ?  Note  that  a  Park  for  Deer  is  more  for  the  Pleafure  than 
for  the  Profit  of  the  Lord  or  Commonwealth  :  Warrens  of  Coneys 
are  not  unneceffary,  as  requiring  no  rich  Grounds  to  feed  in,  but  mean 
Pafture  and  craggy  Grounds  are  fitted  for  them. 


33.  Whar 
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33.  WhatPenfions,  Portions,  Payments  or  Fees  are  or  ought  to 
be  yearly  paid  out  of  the  Mannor  ?  to  whom  ought  they  to  be  paid, 
and  for  what?  and  whether  have  they  been  duly  paid,  or  difeonti- 
nued,  and  how  long  ?  Thefe  Things  ought  to  be  duly  ex¬ 
amined,  as  well  as  to  what  goes  out  of  the  Mannor ,  as  what  is  re¬ 
ceived  in. 

34.  Whether  is  there  within  this  Mannor  any  Weekly  Market,  or 
anv  Fair  at  any  time  of  the  Year  ?  onwhatDayor  Days?  who  hath 
the  Toll  and  Profits  thereof  ?  and  what  may  they  be  worth  either 
in  his  own  Hands,  or  to  let  to  Farm  ?  Here  note,  that  Markets  and 
Fairs  are  not  appendant  to  a  Mannor,  but  commonly  held  by  Pa¬ 
tent  from  the  K  I  NG. 

3  5*.  Whether  hath  the  Lord  any  Leet  or  Lawr-Day  within  the  Man¬ 
nor  ?  what  is  the  Extent  thereof  ?  and  whether  is  there  any  Court 
kept  within  the  Mannor  from  three  Wreeks  to  three  Weeks  ?  and  of 
what  hath  the  faid  Court  power  to  judge  and  determine.  ' 

36.  Do  you  know  of  any  that  have  any  Deeds,  Evidences  Court- 
Rolls,  Rentals,  Suit-Rolls,  Cuftom-Rolls,  Books  of  Survey  or  Ac¬ 
count,  or  any  other  Efcripts  or  Muniments  touching  or  concerning 
this  Mannor  ?  if  you  do,  you  are  to  produce  them,  or  caufe  them 
to  be  produced. 

37.  Who  hath  the  Advoufon,  Nomination,  Prefentation  and  Gift 
of  the  Parfonage,  Vicarage,  or  Free-chapel  belonging  to  this  Man¬ 
nor  ?  whether  the  fame  is  an  Impropriation  ?  and  who  is  Incumbent 
of  the  faid  Parlonageor  Vicarage  ?  or  who  hath  the  Impropriation 
in  ufe  ?  and  what  is  it  worth  by  the  Year  ?  This,  though  it  ought 
to  be  inquired,  yet  I  fuppole  is  not  to  be  reckoned  as  parcel  of  a 
Mannor ,  becaufe  a  Matter  of  Spiritual  or  Ecclefiaflical  Function  can¬ 
not  be  parcel  of  a  fecular  Living  :  But  a  Manner  as  touching  the  Tithe 
may  belong  to  an  Ecclefiaflical  Charge.  Nor  do  I  conceive  an  Im* 
propriation,  though  it  belong  to  the  Lord,  to  be  parcel  of  the  Man¬ 
nor  }  becaufe  from  the  firft  Inflitution  it  was  feparated  to  a  Spiritual 
Office:  and  though  the  profits  were  afterwards  difpofed  to  a  Secular 
perfon,  yet  do  they  thereby  become  parcel  of  the  Mannor. 

38.  Whether  is  there  any  Land  concealed  or  Rent  detained  within 
this  Mannor ,  and  by  whom,  for  what,  how  much,  how  long  ?  or 
whether  is  any  Land  granted  in  Mortmain  ? 

39.  Who  is  the  Lord’s  Bailiff?  what  is  his  Name?  hath  he  a  year¬ 
ly  Fee?  and  doth  he  hold  by  Patent  for  Life,  or  at  the  Will  of  the 
Lord?  who  is  Steward  of  the  Lord’s  Courts  ?  what  is  his  Fee  ?  and 
how  doth  he  hold  ?  who  is  Woodward  ?  and  what  other  Officers  are 
there  within  or  belonging  to  this  Mannor  ?  and  what  are  their  Fees 
or  Salaries  ?  Here  note, that  fundry  Mannors  have  divers  Officers, fome 
appointed  by  the  Lord,  and  fome  by  the  Tenants:  But  thefe  are  fo 
known,  that  they  need  not  be  particularized. 

40.  Within  what  Diocefe  and  Deanery,  or  within  what  Divifion 
and  Hundred  lies  this  Mannor  ?  what  Beacons  are  you  appointed  to 
watch  and  ward  at  ?  and  where  are  you  generally  called  to  Mufler 

and 
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and  (hew  your  Armour?  Here  obferve  that  the  Ecclefiaftical  Juri£ 
di&ion  takes  place  in  all  Counties,  for  the  Ordinary  is  precluded  in 
his  Vifitation.  Every  Subject  is  to  anfwer  for  himfelf  according 
to  his  Family  and  the  Extent  of  Family  or  Lordffiip,  The  Ordina¬ 
ry  may  inquire  concerning  Recufancy,  and  the  Minifterial  and 
Civil  Officers  into  Bounds  and  Limits.  How  necefiary  Beacons 
have  been  in  the  times  of  common  Invafion,  is  obvious  to  eve¬ 
ry  Eye  that  has  lookt  into  our  Hiftories  :  and  for  Mufters,  though 
there  were  anciently  a  certain  place,  yet  by  late  Statutes  fince  his 
MAJES  TVs  happy  Reparation,  the  Militia  is  otherwise  fettled, 
and  all  perfons  may  be  called  to  Mufter  and  (hew  their  Arms,  wti&re 
the  Lords-Lieutenants,  or  the  Deputy  Lieutenants  {hall  fummon 
them  to  appear  within  the  County,  and  in  cafe  of  Invafion  they  may 

befent  farther.  .  • 

41.  What  Market-towns  are  neared  unto  this  Mannor>  and  what 

Commodities  are  there  fpecially  vented  ?  This  is  very  necefiary  to 
be  known  by  the  Lords,  efpecially  fueh  as  live  far  diftant  from  their 
Mannors ,  becaufe  many  times  they  may  fit  themfelves  with  Tenants 
fit  and  capable  to  fupply  thofe  Neceflaries,  which  haply  otherwife 
might  be  wanting. 

Thefe  are  the  principal  Articles  that  every  Surveyor  ought  to  inquire 
into  ;  but  he  may  in  his  Difcrecion  order  his  Bufinefs  fo  as  not  to 
be  tied  to  this  particular  Form  of  Words,  yet  he  muft  take  the  Sub- 
fiance  of  thefe  Articles,  or  fuch  or  fo  many  of  them  as  he  conceives 
("guided  by  Come  Preinftru&ion  or  fore  Knowledge  of  the  State  of 
the  Mannor )  are  fitted  to  be  delivered  to  the  Jury  :  and  withal  he  is 
ro  explain  to  them  the  Meaning  of  every  Article  more  at  large,  as  in 
feveral  before  we  have  (hewed  to  him.  And  when  he  has  finifhed 
his  Charge,  it  is  not  inconvenient  to  give  the  Articles  in  writing  to 
the  Jury,  that  they  may  the  better  and  more  eafily  anfwer  their 
Knowledges  ;  for  perchance  the  Jury  cannot  fo  methodically  fee 
down  their  own  Meanings  5  therefore  the  Surveyor  may  correct 
the  Form,  ft  ill  retaining  the  Meaning  and  Intent  of  the  Jury.  I  hen 
let  him  read  to  them,  that  they  may  allow  or  difapprove  the  fame  : 
and  if  they  doubt  any  thing,  he  may  give  them  a  Day  or  more 
(as  he  fees  occafion,)  to  confult  and  deliberate,  and  then  adjourn 
the  Court  for  that  time,  •  r 

Immediately  after  the  Charge  ended,  the  Surveyor  is  to  make  Pro¬ 
clamation  in  the  Name  of  the  Lord».of  the  Mannor,  that  every  Te¬ 
nant  do  forthwith  produce  his  Deeds,  Copies,  Leafes  and  other  E- 
vidences,  to  the  end  they  may  be  entred  into  a  Book  of  Parchment 
for  Continuance. 

The  manner  of  thefe  Entries  is  as  followeth.0 

Intrationes  omnium  &  fingularnm  Chartarum,  Cofiarum,  Indentur a- 
rum ,  omnium  que  allarum  Evidcnc  Tenentium  ibidem  faff .  22,  die 
Ottobris  Anno  Regni  nopri  Caroli  II  Dei  Gratia ,  Angli#)  Stoti<e, 
Francia  &  Hibernia  Regis ,  Fidei  Defen  for  is,  6fc.  vicefimo  quinta 
Annoque  Domini  167 3.  utjequuntur:  viz. 


-  Bb 


Chart d 
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Charts  lihtrorum  Tencntium  :  and  under  this  Head  fet  down  all  Free 
hold-eflatcs.  Thus: 

Chart  a  Liber  onm  Tencntium.  Thorne  Townfhip  Frce-holders. 
Abraham  Knowles,  holdeth  freely  to  him  and  his Fealty ;&c 
Heirs  for  ever ,  by  Deed  indented ,  bearing  Date  the 
*7tb  of  May  in  the  13th  Tear  of  the  Reign  of 
King  Charles  the  Fir/l,  Sec.  made  and  granted  by, 


1 


s. 


So  <  fr°r/1  S°l°mon  Smith  of  &c.  All  that 

caSc  .  Mefjuageor  Tenement  (expreffing  the  very  Words  ^ 
1  of  the  Grant)  On  which  Grant  there  is  a  Deed  of* 
Fecffcment  of  the  fame  Date ,  with  Livery  of  Seifen 
thereon  pafl  accordingly  5  by  the  yearly  Rent  and 
Services  of - - 


xnj. 


d. 

iv. 


The  Particulars  granted  by  this  Deed. 

The  Manfionhoufe,Out-houfingand  Site, confiding  of }  A. 
an  Orchard,  2  Gardens, 2  Yards,  containing  together  1 00 

A  Clole  or  Meadow  called  FJome  Clofe,  containing - -o 6 

Another  Clofe  called  Well  Clofe ,  containing - 09 

Of  Meadow  lying  in  3  parcels  in  LongMead,  containing  16 
A  Clofe  of  Arable  Land,  called  Bownfe ,  containing  — —10 

Arable  in  South-field,  in  6  parcels,  containing  - 04 

A  Clofe  called  Fearn-Clofe ,  containing  12  Beall-gates,  at 
12  s.  ie  Gate,* 


In  the  great  Moore,  at  6  /.  8  d.  per  Gate,- - * - 

On  the  Downs,  depafturing  for  90  Sheep,  at  3 d.  Ie  Gate 
Common  [fans  flint')  on  the  Moors. 


■20  Gates; 
-  90  Gates . 


Thomas  Richard  fon,M^f/£  by  Copy  of  Court  Roillear--\  « 
ing  Date  the  18th  of  O&ober,  in  the  fixth  Tear  of  the  S 
Rei^n  of  our  Sovereign  Lord  King  Charles  the  fecond,  of 
the  Surrender'of  M.  G.  Two  Meffuages  or  Tenements  (ex- 
prefs  the  Words  of  che  Copy,)  late  in  the  Occupation  of 
S.  K.  and  before  that  in  the  Occupation  of  O.  N.  to  him 
and  Heirs,  at  the  Will  of  the  Lord ,  according  to  the 
Cuflom  of  the  Mannor,  for  which  he  payed  Fine  x  lb. 
iii  s.  viii  d.  and  pay eth  Rent  per  Annum. - 

After  this  write  the  Particulars,  as  before  in  the  Free-hold. 

If  the  Eftates  be  for  Lives,  then  the  Entries  muff  be  according  to 
che  Words  of  the  Copy  ;  and  at  the  Foot  of  the  Entry  of  every  Copy 
he  ought  to  fet  down  the  Ages  of  the  Tenants  in  poffeflion,  and 
iikewiie  of  them  in  Reverfion,  and  other  neceflary  particulars :  in 
the  Order  following ; 

•  IV 

Audley 
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\  ,  1  * 

Audley  Townlhip,  Copy-holders  for  Lives. 

Thomas  Cooper,  holdeth  by  Indenture  bearing  Date  the  iotlf1 
of  Auguft,  in  the  twenty  firft  Tear  of  King  James,  made  and 
granted  by  'and  from  R.  S.  All  that  Meffuage  or  Tenement ,  &c. 
(exprefling  the  Words  of  the  Grant)  for  the  Term  of  the  natu • , 
ral  Lives  of  the  f aid  Thomas  Cooper  aged  fifty  three  Tears ,  of  ' 
Jfabella  his  Wife  now  aged  forty  one  Tears ,  and  of  James  their 
Son ,  now  aged  fifteen  Tears  fucccffively  each  after  other ,  and 
fayeth  Rent  per  Annum  — —  — — ■ - —  - 


99 


So 
X  Ve 


After  this  write  your  Particulars  as  before,  and  after  them  fuch 
brief  Notes  or  Memorandums  as  you  ihall  fee  fitting,  according  to 
former  Directions. 

When  this  is  done,  then  proceed  to  Leafes,  wherein  the  Sur* 
veyor  muft  obferve  thefe  following  particulars. 


Dies ,  Menfisy  Annus.  Partes  inter  quas  facia  eft  Dimiffic *  vel  In¬ 
dent  ur a.  Confideratio  conceffionis.  P articularta  qua  per  Indenturam 
conceduntur.  Habendum ,  cum  termino  annorum  aut  vitarum  pro  quo 
aut  quibus  conceduntur ,  Redditus  &  tempora  fclutionis.  Claufula  di - 
ftrUiionis ,  aut  for  is fatfnr  a.  Convent  tones  &  provi/iones,  breviter,  fed 
diftintte.  Quomodo  obligatur  ad  warrantizandum.  Conceffor ,  &c. 

And  this  is  fuflicient  for  the  manner  of  entring  all  forts  of 
Deeds. 


The  Order  and  'Manner  how  the  Juries  VerdiSl  is  to  be 

received, 

*  '  .  »  '  '  \  f  •  ■  •  e 

COming  near  to  the  concluding  of  your  other  Bufinefles,  as  are 
before  directed  to  be  done,  you  muff  haften  the  Jury  to  per* 
fedt  their  Verdict,  which  effected,  call  them  before  you,  and  exa¬ 
mine  and  compare  the  Articles  with  their  feveral  Anfwers  thereunto, 
and  reduce  the  fame  into  an  orderly  Form,  obferving  well  the  Sub- 
fiance  of  what  they  have  found  and  prefented,  and  reading  the  fame 
to  them, and  having  their  Approbation  and  Allowance  thereof,  caufe 
the  Clerk  to  ingrofs  the  fame  in  Parchment  accordingly,  together 
with  your  own  private  Notes  and  Oblervacions,  and  reading  them 
over  to  them  again,being  fo  Ingrofled,and  they  having  fet  their  Hands 
and  Seals  thereunto,  demand  of  them  it  they  be  mutually  agreed  in 
this  their  Verdict,  which  when  they  have  acknowledged,  receive  the 
fame  from  the  Foreman,  (in  the  behalf  of  the  reft)  and  difmifs 
your  Court. 

After  all  this  is  done,  the  Surveyor  is  now  at  Leifure  to  perfect 
his  Perambulation  and  ,  Survey  of  the  Mannor,  and  to  Ingrofs  the 
fame. 


The 
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• 

A  True  and  pcrfed  Survey  of  the  Manner  of  B.  in  the  -County  of 
C.  being  parcel  of  the  poffeflions  of  M.S,  who  holdeth  the 
fame  of  our  Sovereign  Lord  the  King,  as  of  his  Manner  of  L.  in  Fee, 
and  common  Socage  (or  otkerrrife  if  the  Tenure  be  ether )  and  by 
the  yearly  Rent  of  6  /.  8  d.  had,  made  and  there  taken,  as  well  by 
Inquifition,  and  the  Oaths  of  a  fufficient  Jury  in  that  behalf,  as  by 
the  View  and  particular  Menfuration  of  all  and  every  the  Meflu- 
ages,  Lands  and  Tenements  of,  within,  and  belonging  to  the  fame. 
Anno  Dom.  1671.  Annoque  Regni  Regis  Caroli  II.  24, 

After  this  (or  the  likej  Title  is  to  be  exprefled,  1.  An  Alphabeti¬ 
cal  Table  of  all  the  Tenants  Names.  2.  A  general  Rental  of  the 
whole  Mannor.  3.  The  Names  of  the  Out-boundaries  of  the  whole 
Manner .  Mention  the  Mannor-houfe,  and  the  Dimenfions  there¬ 
unto  belonging,  and  in  whofe  Occupation  the  lame  is,  whether  in 
the  Lord’s  own,  or  let  by  Leale  or  othervvife,  to  an  Under-Tenant  or 
Tenants,  with  the  Rent  thereof  to  the  King.  4.  What  Parks,  and 
what  Number  of  Deer  in  them,  and  of  what  Kind.  y.  What  Fields, 
Clofes  and  Demefnes  are  in  theLora’s  own  Hand.  6.  What  is  let 
out  by  Leafe,  for  Lives,  Years,  &c,  as  hath  been  already  fhewed. 
And  under  the  Paragraph  of  Demefne,  enumerate  all  Mills,  Mines, 
Games,  as  aforefaid.  7.  The  Redory,  Parfcnage,  and  Vicarage 
(if  any  be)  and  Glebe.  8.  The  Freeholders  Land.  9.  The  Co¬ 
pyholders.  Jo.  The  Tenants  for  Life. 

Here  note,  That  all  the  Lands  in  any  Manner ,  are  one  of  thefc 
feven  Tenancies,  viz*  1.  Demefnes.  2.  Glebe  lands.  3.  Free* 
holds.  4.  Cuftomary.  5.  For  Lives.  6.  For  Years.  7.  At  Will. 
And  in  this  Order  you  ought  to  EngrolTe  them. 

Having  thus  far  proceeded  in  the  Engroflement  of  your  Book  of 
Survey,  and  exprefled  at  large  the  Quantity,  Quality,  Tenure 
and  Value  of  all  Particulars  contained  within  the  Mannor  ?  you  may 
briefly  fum  up  the  whole  °as  is  exprefled  (for  Example  fake)  in  this 
following  Analqfis, 

*  -  ,  v  .  J *  1  ,  1  *  4*.  »  i  .  5  .  .  / . 

'  ' .  •  *  f  .  r  :  •  .  ... 
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CThe  Lard 


• 

A. 

R. 

Quantity  — — _ 

1 650 

00 

ib. 

s. 

720 

00 

101 

p. 


(  Demefnes  tty 
the  ufe  of 


< 


f Lands, 


The  Tenants  <* 


v>.  . 

Number  of  Tenant.— —  c 

i  A.  R.  P. 

JQuantit)-ilo  02  16 

i  lb.  Si  d. 

J  Rent - 97  06  08 

P —  176  o )  10 

Ad  demit.  78  19  02 


L 


*  Number  of  Tenants _ 4 

Cafualties  \ Rent - -32  l0  Q| 

certain  /Value _ 58  0zL 

Ad  demit.  26  05-  10 


G/<?£e  Quantity - - - 


The  Manner 
C  onfjis  of 


t  Number  of  Tenants 
Free  holders  "\ 

of  Inheritance  ^Quantity - -  - 

(Rent  -  — 

Number  of  Tenants 

Quantity - — .  - 


I !  6  Acres 


- -  10 

A.  R.  p 


- 1]2  03  16 

2f  IK  a  Fat  Buck 


!  Cuflomary 
j  Lands , 


j  Rent  ■  —  ■ 
‘Value  — 
■  Ad  demit 


— 12 

A,  R.  p. 

I OOO  OO  OO 

lb.  s/  d. 
242  00  00 
47°  00  00 
”*228  00  00 


1 1 


CFor  Lives 

J 


,  Number  of  Tenants 
\  Quantity — _ 


J 

I 


Tenement  .  For  Tears 


V ulut — — _ _ _ 

'  Ad,  demit - -  ,, 

r  Number  of  Tenants 

Quant  it) - 


8 

A.  R.  p 

4^2  05  00 

lb.  s,  d. 

t26  06  08 
204  1 2  10 

~  ?8  06  02 


Lands, 


I 


Rent - 

Value - 

^  Ad  demit.' 


“ - —-24 

A.  R.  p. 

7;o  02  17 

lb.  s,  d. 


^At  Will  <> 

I 


l  Number  of  Tenants 
Quantity , 


Rent 


j  P _ 

^  Ad  demit . 


’216 

°9 

°? 

410 

16 

01 

•195 

06 

10 

_ _ c 

A. 

R. 

P. 

526 

lb. 

02 

c 

*-•  • 

24 

d. 

'  7* 

j8 

06 

09 

03 

oc 

10 

09 

f  o  z 
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Of  the  appellations,  or  Names  of  Lands  in  federal  Tlaccs. 

Aving  thus  run  through  the  feveral  Particulars  of  Survey 
according  to  the  Law,  we  will  give  you  the  feveral  Difiinc- 
. tions  of  Lands  by  their  Appellations  in  particular  Places.  Thofe 
generally  known  are  diftinguilhed  into  P  etches,  Roods  .Acres,. Tar  d  lands  , 
Plough-lands,  Hides,  &c.  But  befides  thefe  there  are  other  Denomi¬ 
nations  given  to  Land,  which  we  may  fuppofe  to  have  been  anci¬ 
ently  taken  from  Coins,  as Fardingdeals,  ubolates,  Denariatss ,  Soli- 
dates ,  and  Librates . 

The  Fardingdeal ,  gHadrantata  terra,  fignifes  aRood,  or  a  4  of  an 
Acre,  See  Cromptons  fur.  and  Reg.  orig.  i.  We  read  in  Fit  zb  87. 
of  viginti  Libratas  terra ;  as  alfo  Reg.  orig.  49,  &  24?.  importing, 
as  it  feems,  fo  much  Land  as  yields  twenty  Shillings  Rent  annual¬ 
ly.  So  you  may  read  farther  Reg.  249.  centum  Solidatas  ter r arum, 
tenernentorum  dr  reddituum.  But  Roods  and  Acres  differ  many  times 
according  to  the  Cuflom  or  Ufage  of  feveral  places.  Yet  notwith¬ 
standing  the  feveral  Varieties,  the  Surveyor  muft  make  his  Com¬ 
putation  by  the  Standard  ;  although  perhaps  it  may  be  that  the 
Lord’s  Demefnes  in  ancient  Surveys  have,  been  measured  by  the 
twenty-foot  Pole,  called  Men  fur  a  major ,  and  the  CuftoVnary  Land 
by  fixteen  Foot  and  a  half,  called  minor  Men  fur  a.  So  the  French 
Arpent  or  Acre,  containing  100  fquare  poles,  is  laid  out  in  meafu* 
ring  Woods  by  the  twenty  two  foot  pole*  which  is  called  the  King's 
Arpent  '■>  yet  their  other  Lands  are  computed  by  the  pole  of  20,  19, 
or  1 8  Foot. 

The  Ox-gang,  called  by  Skene  Bovata  terrtf,  is  reputed  to  contain 
thirteen  Acres;  yet  we  find  it  fometimes  more,  fbmetimes  lefs,  as 
Cud  om  leads  :  and  Bovata  is  properly  ufed  of  Lands  in  Gainourythd.t 
is  ufually  ploughed. 

Th t  Tard-land,  Firgata  terra,  as  Mr.  Lambard  holds,  is  fometimes 
twenty,  other  times  twenty  four,  and  fometimes  thircy  Acres ; 
and  it  is  not  reputed  in  Demefne,  but  in  Gainour. 

A  Plough-land  or  Came  of  Land ,  Carucata  terra ,  is  faid  to  contain 
four  Yard-lands  at  thirty  Acres  to  the  Yard-land  ;  that  is,  quantum 
aratrum  arare  pot  eft  in  novali  tempore • 

A  Hide  of  Land ,  Hida  terra,  is  faid  to  be  fuch  a  portion  of 
Land  as  may  be  tilled  with  one  Team  in  a  Year  and  a  Day,  accor¬ 
ding  to  their  feveral  Tilths  and  Seafons  ;  and  fo  Crompton  affirms  it 
to  be  1  do.  Acres  by  Statute,  and  fo  confounds  Hida  with  Carucata. 
Others  fay  that  every  Hide  of  Land  contains  four  Plough-lands  at 
110  Acres,  and  fo  four  Hides  make  a  Knight’s  Fee. 

A  Knight's  Fee ,  Feodum  Militare ,  is  fo  much  as  is  fufficicnt  yearly 
for  the  Maintenance  of  a  Knight  and  his  Retinue  with  convenient 
Allowance  and  Revenue,  which  in  the  time  of  Henry  the  Third  was 
fifteen  pound.  But  Sir  Thomas  Smith  in  his  Book  de  Rep.  Anglor . 
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rareth  it  at  40  A  fir  Annum.  But  Cambden  records  it  to  be  6.8 o  or 
800  Acres.  After  fome  Computations  it  contains  5  Bides  of  Land, 
each  Hide  4  Yard-lands  at  24  Acres. 

In  the  Dutchy  of  Lancafler  a  Knights  Fee  contains  4  Hides  of 
Land,  each  Hide  4  Plough-lands,  each  Plough-land  4  Yard4ands 
at  30  Acres,  amounting  in  the  whole  to  1920  Acres. 

Two  Knights  Fees  makes  a  Cant  red,  2  Cantreds  and  a  half  make 

a  Barony,  and  one  Barony  and  a  half  makes  an  Earldom ,  that  is  to 
say,  38400  Acres. 


But  although  thefe  proportions  of  Land  do  not  always  hold  with 
their  Titles  of  Honour,  yet  their  Denominations  continue  their  Ori¬ 
ginal  Intticution  ;  and  however  they  may  be  difuembred  quoad  quin* 
water*  yet  the  Right  and  Dignity  isindivifible  5  infomuch  as  if  a 
Capital  MelTuage  be  Caput  Comitatus  vel  Baroni a,  it  may  not  by  any 
means  be  parcelled.  And  the  Relief  depends  upon  the  Dignity 
after  the  firft  Allotment  ;  viz.  Foo  s.  fora  Knights  Fee,  iog  Marks 
for  a  Barony,  and  100  /.  for  an  Earldom.  See  Magna  Chart a. 

In  the  laft  place,  the  Surveyor  is  to  oblerve  that  the  Tenants  of 
Mannors  holding  freely  by  Charter  in  ancient  Demefne  cannot  be  • 
impleaded  nor  impannelled  upon  Enquetts  out  of  the  fame  Manner, 
and  they  are  Toll-free  for  all  things  concerning  their  buftenance  and 
Husbandry,  and  exempt  from  Contribution  towards  the  Expences 
of  Knights  of  the  Shire  th2t  ferve  in  Parliament.  F.  N.  B.  14,  and 
12.8.  Ot  thefe  there  are  feveral  forts  :  as, 

Infeoffing  with  Toll  implies  Freedom  from  Cuttom,  &c , 

With  Carnage,  from  Taxation  by  Carues. 

With  Brack- bote,  from  repairing  and  re-edifying  Bridges ;  as  with 
Eur^h-bate,  being  the  fame  for  Cattles. 

Footgeld,  implies  a  Privilege  to  keep  Dogs  within  the  Foreft,  not* 
being  expeditated  or  Jawed  without  Controu!. 

Waives,  Weifs  or  Waived  Goods  import  luch  Goods  and  Chattels 
as  being  ttolen  are  left  or  forfaken  by  the  Thief  in  his  Flight. 

Infangthcfe  enables,  the  Lord  of  the  Mannor  to  judge  of  Felons 
inhabiting  within  his  Feet  as  Utfangthefe  to  judge,  or  at  Jeaft  to  ex 
ecute  Judgment  of  Felons  apprehended  within  Fee. 

.  For  Accrevvments  to  the  Lord  of  the  Mannor  by  Felons  not  only 
their  Goods  both  real  and  perfonal,  are  forfeited,  but  alfo  their 
Lands  non  entailed  efeheat  po(l  annum  diem  &  vaftum,  except  in 
Gavel-kind  and  fome  peculiars. 

Baronies  infeoiled  with  them  had  formerly  power  to  difpofe  of 
Villains,  their  Children,  Goods  and  Chattels. 

Abijherfing,  alias  Mifherjing. ,  implies  both  Forfeitures  and  Amerci¬ 
aments  of  all  Tranfgreflions  within  the  Fee,  and  alio  the  Immunity 
from  the  like  penalty. 


Bloadwite  is  all  x-lmerciaments  of  Courts  for  {bedding  of  Blood. 
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Eft  even  granted  out  of  Woods  or  Forrefts  include  Houfe-hte  and 
rlougb-bote . 


1  be  Conclujion. 

TN  this  fliort  and  fmall  Tr*0  there  hath  been  an  Endeavour  to 
lead  you  as  by  a  Clew,  through  the  Legal  Pan  of  what  you  had 
before  from  the  Mathematical  Artifl.  We  have  not  troubled  you  with 
Chans  or  Tables  to  be  as  Fac  Simile's  Whoever  undertakes  the  Work 
of  a  Surveyor  without  fome  Knowledge  of  the  Law,  can  with  all  his 
Art  reduce  it  to  no  Certainty  :  And  any  Arc  without  Cerrainty  is 
like  running  in  a  Circle,  where  there  is  neither  Beginning  nor  End. 
You  have  in  this  little  Trad  the  Nature,  Quality,  Appurtenants* 
Appendants  and  Extents  of  a  Manner  .*  If  you  receive  that  Satisfac¬ 
tion  which  was  intended  and  defired,  then  you  have  little  caufe  to 
complain  that  your  time  is  ill.  fpent  in  the  Perufal.  However, 

•  *10Ped  you  fhali  receive  a  greater  Advantageby  the  fnfpedion/thaa 
the  Author  expeds  Applaufe  for  his  pains,  becaufe  he  knows  that 
facile  eft  adder e. 
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CHAP,  l 

,  •  r  r  '  *  *  **  r  ,  (  V 

Gf  Inflruments  ufed  in  Surveying  Land. 

NSTRUMENTS  ufed  in  Surveying  are,  ei¬ 
ther,  to  meafure,  or  lay  down  the  Lengths  of  Lines, 
or  their  PofitiQn?. 

The  mo  ft  proper  Inftruments  for  meafuring 
Lengths,  in  Towns,  Streets,  or  any  other  Buildings, 
are  5;  Foot  and  10  Foot  Rods,  and  a  Chain  of  50 
Foot  long  ;  for  Fields  and  Woods  a  Chain  of  66  Foot  or  4  Poles, 
confifting  of  ioo  Links,  each  containing  7  Inches  and -—4?  and  a 
Rod  whofe  length  is  equal  to  4— ch  part  of  the  Chain,  that  is  Jo 
Links,  or  6  Foot  7  Inches  and  -4 :  For  Roads  the  Wheel. 

The  Inftruments  ufed  for  taking  the  Pofitions  of  Lines  are  of  two 
kinds. 

With  fome  we  take  the  Pofition  of  a  Line,  by  the  Angle  which 
that  Line  makes  with  the  Meridian,  ufing  a  Box  and  Needle ;  as 
with  the  Theodolite ,  the  Circumferentor ,  the  Plain  Table ,  the  Per  am-  % 
bulator ,  the  Perafior,  &c.  And  this  is  ufually  called  the  Bearing  of 
the  Lins.  *  .  ; 
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With  others  we  take  the  Pofition  by  the  Angle  that  the  Line 
makes  with  any  other  given  in  Pofition ;  as  with  the  Limb  of  the 
Theodolite,  the  Limb  of  the  Semicircle ,  thb  Frame  of  the  Plain  Ta¬ 
ble,  the  B'vel,  the  C hain,  or  Rods. 

’  All  other  Inftruments  either  differ  from  tliefe  only  in  their  Names, 
or  clfe  are  contained  in  them. 

But  with  fomc  of  thefe  Inftruments,  very  conveniently  we  take 
the  Pofition  in  both  manners,  at  one  Oblervation ;  as  with  the  The¬ 
odolite,  the  Semicircle ,  or  the  Plain  Table. 

With  fome  of  thefe  inftruments  we  take  the  Angle  itfelf,  as  with 
the  Bevel,  or  with  the  Plain  Table  covered  with  a  Sheet  of  Paper; 
and  with  others,  we  exprefs  the  relative  quantity  of  that  Angle  by 
Numbers.  So  when  we  ufe  the  Chain,  we  exprefs  the  Angle  by 
Sextants,  Links  and  tenth  parts  of  a  Link ;  when  we  ufe  Rods,  we 
exprefs  it,  by  Sextants,  and  centefimal  parts  of  a  Rod ;  and  when  we 
ufe  other ’inftruments,  we  exprefs  the  Angles  by  Degrees  and  Mi¬ 
nutes. 

Wealfo  obferve,  that  of  Theodolites  and  Semicircles  thefe  are  vari¬ 
ous  kinds ;  in  fome  the  Box  is  fixt  to  the  Plate,  in  others  to  the  In¬ 
dex.  And  the  working  with  each  of  thefe  varies  according  to  the 

manner  of  their  Numbering.  -  .  t 

As  for  Roads,  the  Wheel  with  its  Indices  fhewing  the  Diftance, 
and  its  Box  and  Needle  with  Sights  (hewing  its  Bearing  or  Pofition 
in  refped  ot  the  Meridian,  is  an  Inftrumenc  fpeedy  and  fufticiently 
exad;  provided  we  rejeeft  the  Breadth  of  the  Road,  and  only  re¬ 
gard  the  Bearing  and  Length. 

Laftly,  Inftruments  for  plotting,  are  a  Scale  decimally  divided  the 
whole  Length,  clofe  to  both  the  Edges;  and  at  every  tenth  Divifton 
numbered  o,  i,  i,  3,4,^  denoting  Chains;  the  numbering  fo  or¬ 
dered  that  we  may  count  either  from  the  Right  to  the  Left,  or  from 
the  Left  to  the  Right;  and  a  Protratfor  always  to  be  divided  num- 
bred  and  fitted  to  your  Inftrument. 

For  all  Circumferentors  (either  fo  diftincftly,  or  ufed  as  fuch,  viz, 
when  contained  in  the  Theodolite,  Semicircle,  ot  Plain  Table)  Let  the 
Numbers  in  the  Protratfor  encreafe  contrary  to  thofe  in  the  Box ;  But 
when  the  Box  and  Needle  takes  the  Bearing,  as  the  Peratfor  or 
Perambulator  doth,  the  Numbers  of  the  Protratfor  muft  encreafe  as 
thofe  in  the  Box.  And  for  the  Limbs  of  all  Theodolites ,  Semicircles  and 

Thin  Tables,  if  the  Circuit  be  made  Contrary8  f  t0  the  Numbers 
on  the  Limb,  the  Numbers  of  the  Proirattor  moft  conveniently  en- 

cteafe  the  ^c^“^^way  with  the  Numbers  on  the  Limb  ,  of  the 

Inftrument*  . 
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t 

To  cbferVe  the  Tofttion  of  a  Line  by  any  'of  the 

proceeding  Inflruments. 

l.  ©y  the  Circumferentor. 

npHE  Box  of  the  Circumferentor  is  divided  into  360  Degrees, 
and  numbred  in  4  Quarters,  from  the  North  and  South  both 
to  the  Eaft  and  Weft,  by  the  Figures  10,  20,  30,  40,  50,  60,  70, 
go,  90,  but  thefe  Divisions  are  alfo  numbred  from  the  North  to¬ 
wards  the  Eaft  or  Weft,  all  round,  till  they  end  at  the  North  again ; 
by  the  Figures  10,  20,  30,  40,  50,  60,  70,  80,  90,  100,  and  fo 
on  to  560.  Of  thefe  two  ways  of  numbering,  the  latter  is  proper¬ 
ly  th g  Circumferentor,  and  the  former  the  Traverfing  Quadrants  or 
Quarters. 

Now  if  it  be  required  to  obferve  the  Bearing  of  the  Line  A  B  (Fig, 
1),  the  Inftrument  (landing  at  A.  The  Flower-de-luce  being  to¬ 
wards  you,dire<ft  the  Sights  to  B ;  and  the  South  End  of  the  Needle 
will  point  at’  207  Degrees  in  the  Circumferentor ,  and  at  S.  W.  2 7. 
in  the  Traverfing  Quadrants.  \  •  ; 

•  And  if  you  were  going  round  the  Field,  and  fo  next  to  obferve  the 
Bearing  of  the  Line  BC,  at  B;  turn  the  Index  about,  the  Flower- 
de-luce  being  towards  you,  till  through  the  Sights  you  fee  the  Hair 
cut  C  then  will  the  South  end  of  the  Needle  point  at  in,  in  the 
Circumferentor ,  (which  is  the  Bearing,  always  counted  from  the 
North,  and  in  thefe  Examples  indeed  EaftwarcQ;  and  at  S.  E»  69  in 
the  Traverfing  Quadrants  ;  which  .is  the  Bearing  always  counted 
from  the  North  or  South  towards  the  Eaft  or  Weft.  Here  we 
may  note,  that  the  Bearing  taken  with  the  Circumferentor  may  beany 
Number  of  Degrees  not  exceeding  360  ,  but,  that  with  the  Tra* 
verfing  Quadrants  never  exceeds  ninety  Degrees. 

When  you  fufpetft  the  Needle  doth  not  play  well ;  direct  your 
Index  to  your  Mark,  and  note  the  Degrees  pointed  at  by  the  Needle 
in  a  wafte  Piece  of  Paper;  then  with  a  clean  Knife,  or  a  Key,  or  any. 
ocher  polifhed  Bit  of  Steel,  which  hath  touch’d  a  Loadftone,  move 
the  Needle,  by  applying  it  to  the  Box,  and  examine  when  it  hath 
fettled  again,  what  Degrees  it  then  points  at,  your  Index  being 
ftill  dire&ed  to  the  preceeding  Mark;  and  if  the  Degrees  are  the 
fame,  they  may  be  entred  in  the  Field-Book ;  but  if  not,  the  Cap 
and  Pm  muft  be  cleanfed  with  fome  brown  Paper  and  a  little  Put- 
tey.  and  thereby  freed  of  fuch  Duft  or  Dampnefs  as  hath  gotten  to 
it  ; '  if  after  ail  the  Needle  doth  not  play  freely,  ferew  in  a  new  Pin,' 
or  life  another  Needle,  or  do  both  ;  thefe  Neceflaries  every  Survey¬ 
or  ought  to  have  in  his  Pocket  while  he  is  in  the  Field. 
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If  you  fufpedf  any  Error  in  the  Bearing  of  any  Line  already  taken, 
arifing,  from  the  Needles  being  acted  cn  by  fome  hidden  Magnetick 
Power,  or  from  your  own  Miftake  in  ohferving  the  Degrees  pointed 
at  ;  the  Doubt  may  be  cleared  and  the  Error  corrected  at  the  next 
Station;^  thus, 

Having  come  to  B  ('Fig.  i,),  the  Flower-de-luce  being  from  you, 
look  back  to  A,  and  then  will  the  South  end  of  the  Needle  point  at 
20 7  degrees  in  the  Circumferentor,  and  at  S.  \V.  2;  degrees  in  the 
traverfing  Quadrants ;  juft  as  it  did  at  A. 

Laftly,  if  you  have  no  Reafon  to  fufpedl:  the  Needle,  and  it  is 
molt  convenient  to  plot  by  it,  the  fpeedielt  way  is  to  place  the  Inftru- 
mentonly  at  every  other  Angle;  and  there  to  take  the  Bearirgs  of 
the  two  Lines  conltrudting  that  Angle. 

So,  if  you  would  obferve  the  Bearings  of  the  Lines  of  Fig  i; 
fir  ft,  place  the  Inftrument  at  B,  and  with  the  Flower-dc-luce  from 
you,  diredt  the  Sights  back  to  A,  fo  the  South  end  of  the  Needle 
will  point  at  207  degrees  in  the  Circumferentor,  and  at  S.  W.  27  de¬ 
grees  in  the  Traverfing  Quadrants  which  is  the  bearing  of  A  B  ; 
then  with  the  Flower-de-luce  next  you,  direcSt  the  Sights  to  C,  fo 
the  South  end  of  the  Needle  will  point  at  ik  1  degrees  in  the  Circum¬ 
ferentor,  and  atS.  E#  69  degrees  in  the  Traverfing  Quadrants,  which 
is  the  bearing  of  B  C. 

Now,  place  the  Inftrument  at  D,  the  Flower-de-luce  being  from 
you,  diredt  the  Sights  back  to  C,  fo  the  South  end  of  the  Needle 
will  point  at  44  degrees  30  minutes  in  the  Circumferentor ,  and  at 
N.  E.  44  degrees  30  minutes  in  the  Traverfing  Quadrants,  which 
is  the  bearing  of  C  D  5  and  directing  the  Sights  to  E,  the  Flower- 
de-luce  being  towards  you,  the  South  end  of.  the  Neealevvill  point 
at  102  degrees  15  minutes  in  the  Circumferentor,  and  at  S.  E-  47  de¬ 
grees  45  minutes  in  the  Traverfing  Quadrants. 

In  like  manner  work  at  F,  &c.  always  keeping  the  Flower-de- 
luce  from  you,  when  you  look  backwards,  and  towards  you  when 
you  look  forwards  ;  fo  will  the  South  end  of  the  Needle  point  at 
the  Degrees  of  the  bearing  in  both  Cafes. 

To  pro  trad  any  Line  ivhofe  'Bearing  is  taken  by  the 

Circumferentor. 

FIRST,  draw  Lines  parallel  to  one  another  quite  Through  the 
defigned  Draught,  at  Diftances  not  exceeding  the  breadth  of 
the  Diametrical  part  of  your  Protraffor ,  as  in  Fig.  1  and  mark  them 
with  N.  arid  S.  for  North  and  South  ;  then  lay  the  Center  of  the 
Protraffor  on  the  given  Point  A,  representing  the  Station  A  in  the 
Field,  and,  by  Help  of  the  Divifions  continued  beyond  the  Ends 
of  the  Diameter  of  the  Protraffor,  lay  the*  Diameter  parallel  to  thefe 
North  and  South  Lines,  the  beginning  of  the  numbering  North¬ 
wards,  when  the  degrees  are  fewer  than  180,  but  Southwards 
when  more  ;  the  Protraffor  being  thus  placed  clofe  to  the 
Limb  againft  207,  the  degrees  of  the  Bearing,  make  a  Mark 
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and  to  it  draw  the  Line  A  B  ;  and  Co  will  A  B  have 'a  Bearing  like  to 
that,  which  you  obferv’d  the  Line  A  Bto  have  in  the  Field.  °  In  like 
manner  you  may  lay  down  the  bearing  of  any  other  Line,  as  B  C  3 
if  you  obferve  to  Jay  the  beginning  of  the  numbering  Northwards, 
when  the  degrees  are  lels  than  180  degrees,  and  Southwards  when 
more. 

And  if  you  would  lay  down  the  bearing  of  any  Line  A  B  from 
any  afligned  Point  A,  with  the  Traversing  Quadrants;  after 
you  have  drawn  North  and  South  Lines  as  before,  the  North  being 
upwards.  Write  Eaft  on  the  right  Hand  fide  of  the  Map,  and  Weft: 
on  the  Left.  Now  lay  the  Center  of  the  Protractor  and  Diameter  as 
before  taught;  fave  that  inftead  of  obferving  the  Number  of  the 
degrees,  you  turn  the  Limb  of  the  Protractor  Eaftvvard,  when  the 
bearing  is  N.  E.  or  •  S.  E.  and  Weft  ward,  when  it  is  N.  W.  or 
S.W. 

The  Frotraltor  being  thus  placed,  againft  S.  W.  17,  make  a  Mark 
and  to  it  draw  the  Line  A  B,  and  fo  will  A  B  have  a  Bearing  like 
to  that  which  A  B  was  obferv’d  to  have  in  the  Field.  In  like  manner 
you  may  lay  down  the  bearing  of  any  other  Line. 

2.  With  a  Theodolite,  both  by  the  Limb 3  and  by  the  ©  ox 

0  and  Needle. 

%  t  9  -  ’  -* 

BEfore  you  engage  in  a  Survey,  you  ought  to  confider  the  num» 
bering  of  your  Inftrument ;  thus,  when  the  Eye  is  conceived 
plac’d  in  the  Center,  confider  whether  the  Numbers  encreafe  from 
the  Left  to  the  Right,  or  from  the  Right  to  the  Left;  or  according  to 
the  Farmer’s  familiar  Phrafe,  whether  the  Numbers  encreafe  with  or 
againft  the  Sun’s  Motion. 

And  then  obferve,  that  with  a  Theodolite  whofe  Box  is  fix’d  to 
the  tne  ^rcu^  m°ft  conveniently  made  ^  the 

increafing  of  the  Numbers;  and  the  fixe  Sights  (lialll  always  be  di- 

r  next  '  \  laft 

reded  to  the{|aft  £  Station,  and  the  Index  to  the And 

then  if  you  keep  the  beginning  of  the.  degrees  towards  you  when 
you  dired  the  fixt  Sights,  and  the  Flower-de-luce  towards  you 
when  you  direfl  the  Index  3  the  degrees  cut  by  the  end  of  the 
Index  which  is  next  you  are  the  degrees  of  the  Angle  ;  and  the  de¬ 
grees  pointed  at  in  the  Box  by  the  South  end  of  the  Needle,  give 
the  bearing  of  the  next  Length.  And  this  bearing  will  be  in  all  re- 
fpeds  the  fame  with  that  taken  with  the  Circumferentor ;  provided 
that  the  Box  be  divided  and  numbred  like  that  of  the  Circum * 
ferentor .•  * 

This  double  Observation  is  of  great  ufe  to  the  Surveyor;  for 
hereby  he  may  either  plot  by  the  Angle  or  by  the  Bearing,or  both, 
as  he  (hall  find  mod  convenient;  and  alfo  he  may  prove  his  Obfer- 
vation  before  he  moves  his  Inftrument.  For,  of  the  Numbers  ex¬ 
prefling 
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prefling  the  bearing  cf  the  Lines  forming  any  Angle  if  the  lefler 

be  fubtra&ed  from  the  greater,  and  the  Remainder  be  / encreafed  , 

,f  idiminifhed  j* 

by  i So  Degrees  whcn{gcreatet}than  l8o>  the  Refiilt  willfgiveei- 
ther  the  Angle  it  felf  or  its  Supplement  to  360  degrees. 

When  we  ufe  a  Theodolite  with  a  Box  fixt  to  the  f  P!are  ? 

1  Index  5 

and  the  Numbers  in  the  Box  encreafe  the^®“e  1  way  with  the 

Numbers  on  thePlate.as  they  generally  do, or  as  1  would  chufe  to  have 
them  ;  then  a  Frot racier  being  numbred  contrary  to  the  Numbers  in 
the  Box,  will  be  fitted  to  lay  down  the  Plan,  either  by  the  An¬ 
gles  taken  by  the  Limb  or  by  the  beating  taken  by  the  Needle  or 

by  both  together  in  order  to  prove  the  Truth  of  each  other.  And 
then  alfo  may  the  Truth  of  the  Angle  or  bearing  be  proved,  before 

the  Inftrument  is  moved  from  the  Station  by  either  of  the  wo  fob 
lowing  Rules. 

If  to  the  prefent  bearing  be  added  180  degrees  anrJ  « 

prenfent°Anfglfraa  ^  beati"g  5  then  tlle  will  be  the 

,  if  f°i  nCIte  ont  A?g'e  you  add  the  bearing,  and  from 
bearing  fUbR  ‘  °5  *KRemaind«  be  the  prefer 

But  if  the  Degrees  to  be  fubtra&ed  are  more  than  thofe  from  which 

d/en  fubflndf  5  the  laKet  muft  bc“creafed  by  560,  and 

And  if  the  Remmnder  bemore  than  360,  then  abate  360,  and  the 
Refult  gives  the  Degrees  required. 

So  with  a  Theodolite  that  hath  the  Box  fixt  to  the  Index,  and  the 
Numbers  on  the  Plate,  while  the  Eye  is  conceived  placed  in  the 
Center,  encreafe  from  the  Left  to  the  Right,  but  thofe  in  the  Box 

wouicTmkeVT  a'’d  f°  ?r°per  t0  work  aSainft  Ae  Sun;  ifyou 
would  take  the  bearings  of  the  Lines  of  Fig.  1 .  and  if  you  would  begin 

Planted^  A I"! then’  Inftrument  befng 
end  of  n  t0  thenext  Station  at  B,and  the  South 

And  for  rh  foTm.  "I  a°L?  3t  deSrees  in  the  Circumferentor . 
And  for  the  following  Angles  and  Bearings  when  the  Inftrument  is 

and  there 
ferew  the 
Inflru- 
ment  fad, 
and  then 
dire#  the 
Index 


planted  at  JE>  dirctft  the  fixt  Sights  to 
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II? 


Index  to 


and  the  end  of  the  Index  next  your 
Eye  will  cut  on  the  Limb  the  Angles 


v/j 


III.  oo 


44. 

101. 


3°  ; 
tS> 


and  the  South  end  of  the  Needle  will,  as  in  the  Cir-< 

cumfer  enter,  point  at  \33t.  S° 

\2S4‘  3° 

I308.  30^ 

And  with  a  Theodolite ,  that  hath  the  Box  fixt  to  the  Index,  and  the 
Numbers  of  the  Plate  contrary  to  thofeof  the  Box,  while  the  Eye  is 
conceived  plac’d  in  the  Center,  encreafe  from  the  Right  to  the  Left, 
and  fo  molt  proper  to  work  according  to  the  Sun’s  Motion  ;  if  you 
Would  take  the  Angles  and  the  Bearings  of  the  Lines,  of  Fig.  r. 
and  begin  from  any  aligned  Angie,  fuppofe  A  ;  then  your  Instru¬ 
ment  being  planted  at  A,  dire&the  Index  to  the  next  Station  G,  and 
the  South  end  of  theNeedle  will  point  at  231°  30'  in  the  Circum¬ 

ferentor.  And  for  all  the  following  Angles  and  Bearings ,  when  the 

lol 

^•F>- 

’  E  “ 

D 
C 


Inftrunienc  is  planted  at 


Gi 

F  I 
^  D 

c 

lB 


diredt  the  Sights  to 


and  there  fcrew  the  Inftrument  fail,  and  then  dired  the 
•  Index  to 


LrJ 

rF  v 

E  i 

4d<: 

1CSl 


Uj 


o 

f1 3  4- 
101. 


and  the  end  of  the  Index  next  the  Eye  will  cut  on  the J  49. 

Limb  the  Angle  »237- 

i  84. 


rx8y. 


208. 

and  the  South  end  of  the  Needle  as  in  the  Ci/cumfe-l  77* 
ferentor  will  point  at  the  bearing  I35* 

69. 

F  f 


00  Y 

St 

4  5\ 

3°  ; 
oc}\ 

30  -r 

10 

30  r 

00 1 
00^ 

But 
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But  with  a  Theodolite  that  hath  the  Box  fixt  to  the  Plate,  and 
the  Numbers  on  the  Plate  as  well  as  thofe  in  the  Box  (the  Eye  being 
placed  in  the  Center,)  encreafe  from  the  right  to  the  left,  and 
therefore  mod  proper  to  work  contrary  to  the  Suns  Motion  ;  if  you 
would  take  the  Angles  and  the  Bearings  of  the  Lines  of  Fig.  1.  and 
begin  at  an  afligned  Angle  A  ;  then  your  Inflrument  being  planted 
at  A,  dired  the  fixt  Sights  to  B,  and  the  South  end  of  the  Needle 
will  point  at  207°  00',  as  in  the  Circumferentor ,  and  as  in  the  fird 

Example.  And  fqr  all  the  following  Angles  and  Bearings,  when 


the  Indrument  is  planted  at 


f°i 

|P!< 

dired  the  fixt  Sights  to^  p  N 

\aJj 

f  al 

1*11 

then  fcrew  the  Indrument  fad,  and  dired  the  Index  to  D  )> 

I E  jl 


B1, 
C 
D 

1e 

r 


» 

i 


GJ, 


fo  will  the  end  of  the  Index  next  the  Eye  cut  on  the  !  137. 

Limb,  the  Angle  \  49- 

1 102. 

1U34. 

Fin 


001 


44. 

102. 


30  1 
1 5 1  ; 

50  > 

30 11 
3°  j, 


and  the  South  end  of  the  Needle,  as  in  \\\<z  Circumfe¬ 
rentor,  will  point  at  the  bearings  *  i  331- 

I  25 4* 

‘i3°8* 

both  as  in  the  fird  Example. 

Alfo  with  a  Theodolite,  that  hath  the  Box  fixt  to  the  Plate,  and  the 
Numbers  on  the  Plate,  as  well  as  thofe  in  the  Box,  the  Eye  placed 
in  the  Center ;  encreafe  from  the  Left  to  the  Right,  and  therefore 
mod  proper  to  work  according  to  the  Sun’s  Motion  ;  if  you  would 
take  the  Angles  and  the  bearings  of  the  Lines  of  Fig.  1.  and  begin 
at  an  afligned  Angle  at  A,  dired  the  fixt  Sights  to  G,  and  the  South 
end  of  the  Needle  will  point  at  230  30'  as  in  the  fecond  Exam¬ 

ple.  And  for  all  the  following  Angles  and  Bearings  when  the  Indru¬ 
ment 
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ment  is  planted  at 


G\ 

F 

E  l 

•<D> 

c 

*Lb  j 


direcSl  the  fixt  Sights  to 


then  fcrew  the  Index  fait,  and  dire<3  the  Index 

to 


rF 1 
E. 

•i°h 

l°J 

r  Ai  - 

i 

lCj, 


f 334- 
I  *02. 


■  —  "w  w 

and  fo  will  the  end  of  the  Index  nexr  the  Eye  cutj  49'. 
on  the  Limb  the  Angle  5 


and  the  South  end  of  the  Needle  as  in  the  Circumfe - 
renter  will  point  at  the  bearings 


both  as  in  the  fecond  Example. 

With  either  of  rhefe  four  Inftruments,  the  Angles  and  the  Bea¬ 
rings  of  the  Lines  are  taken,  at  once  fetting  the  Index,  as  eafily  and 
expeditioufly  as  the  Angle  it  felf  only ;  which  evidently  appears 
from  the  four  preceeding  Examples,  And  the  Truth  of  thefe  Ob- 

fervations  may  be  readily  proved  by  either  of  the  Rules  already 
laid  down. 


For,  the  Inftrument  being  planted  at  B,  in  the  firft  and  third  Ex¬ 
amples  ;  if  to  Hi0  00'  the  bearing  there  taken,  youaddi8o°.  oo" 
and  from  the  Sum  291°.  00 ,  take  the  laft  bearing  107°.  oo  ,  there 
Will  remain  840  00,  which  gives  the  Angle  taken  at  B,  exa&ly 
as  there  oblerved  ;  and  proves  the  Angle  and  thefe  two  bearings  to 
have  been  truly  oblerved. 

In  like  manner,  the  Inftrument  being  planted  at  C,  in  the  fame 
Examples;  if  to  the  bearing  there  taken,  440.  30',  you  add  i8o° 
00  and  from  the  Sum  224°.  30',  you  fubftraft  1110.  00',  the 
bearing  taken  at  the  laft  Station  ;  the  Remainder  113°.  30  gives 
the  Angle  at  C  exactly  as  it  was  there  oblerved  ;  which  proves 

that  the  Angle  and  alfo  the  laft  and  prefent  bearings  are  truly  ob- 
lerved. 


/ 


Alfo 
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Alfo  the  fnftrument  being  planted  at  D  ;  if  to  the  bearing  there 
taken  102°  15',  you  add  1800.  oo|,  and  from  the  Sum  282°. 
15',  take  44^  30'  the  lad  bearing;  the  Remainder  2370.  45' 
gives  the  Angle  at  D.  as  there  obferved.  ** 

But  the  Inftrument  being  planted  at  E ;  if  to  the  bearing  there 
taken,  3  3 1  50 ,  you  add  180°.  00',  and  from  the  Sum  511° 

50',  you  fubftrad*  101°  15',  the  lad  bearing  5  the  Remainder 
409°.  3 5-°  lefTen’d  by  360°,  becaufe  greater  than  360,  gives  40° 
35',  the  Angle  at  E.  And  fo  of  all  the  reft. 

And  in  like  manner  may  the  Angles  and  Bearings  be  compared  in 
the  fecond  and  fourth  Examples. 

Or  the  Angles  and  Bearings  may  be  compared  by  the  fecond  Rule 
thus.  The  Inftrument  being  planted  at  B  ;  if  to  84°.  oo'  the  pre- 
fent  Angle,  you  add  207°.  oo'  the  laft  Bearing,  and  from  the  Sum 
291°.  00'  you  take  180°.  00',  the  Remainder  1  n°.  00',  gives  rhf* 
prefent  Bearing,  as  obferved. 

The  Angles  and  Bearings  being  truly  taken,  it  remains  to  ftiew 
how 


To  Mott,  and  therein  to  diJco'Ver  and  correct  an  Error  before 
it  is  communicated  to  the  following  Tart  of  the  Work. 


f  •  '  f  >,  *  t  T 

HAving  provided  your  felf  with  a  Protractor ,  whofe  Numbers 
encreafe  contrary  to  thofe  in  the  Box,  draw  all  over  your 
defigned  Draught  parallel  Lines,  as  in  plotting  Obfervations  taken 
with  the  Circumferentor. 

Then  from  fome  Point  convenient  to  reprefent  your  firft  Station 
aSlnthe^ccond  and  fourth*  ExamPleS'  from  A,  lay  down  by  the 

bearing  °°  fchefirft  Line^®£  as  taught  in  plotting 

Obfervations  taken  with  the  Circumferentor. 


Then  on  the  Point^Q^-lay  the  Centre  of  the  ProtraCtorf  and  its 

{AB  7 

AG5  Pr0^uced  both  ways  if  need  require,  fo 

that  the  beginning  of  the  Degrees  may  be  towards  the  laft  Station  if 
the  Angle  belefsthan  180  Degrees,  but  the  contrary  way  if  greater, 

then  at  the  Edge  of  the  Protractor  make  a  Mark  againft  ^  It  ■  cof 

the  Degrees  of  the  Anglej^,  and  draw  the  Line  Now 

turn  the  Protractor  about  on  its  Center,  till  its  Diameter  be  parallel 
to  the  Meridians,  fo  that  the  beginning  of  the  Degrees  be  towards 
the  North,  when  the  bearing  is  lefs  than  1 80,  but  contratily  when 

more  5 
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;  and  then  if  the  Line|pQ|-  cut  the  bearing g*  °°,t 

i  r  i  n  i— y  i  t  •  -  f  i.ii  \ — . 


more 


on  the  Edge  of  the  Frotracior,  that  Line  is  truly  laid  down :  Ocher- 
wife  not; 

In  like  manner,  may  any  other  Angles  be  examined,  and  if  found 
erroneous,  the  Error  may  be  correiled,  before  it  is  communicated 
to  the  following  Part  of  the  Work 

And  we  may  obferve,  that,  if  the  Plot  be  laid  down  by  the  bear¬ 
ings  of  the  Lines,  thofe  bearings  may  be  examined  by  meafuring 
the  Angles  as  foon  as  plotted. 

Though  this  Method  fufficiently  recommends  it  felf,  both  in  re- 
fpedl  of  Difpatch  as  well  as  ACCURACY  ;  I  do  net  exped:  ic 
will  be  pradifed  by  any  but  the  Unprejudiced.  For  He,  who  hath 
Purveyed  much  Land,  with  a  Circumferentor  alone,  or  with  a  Semi¬ 
circle  or  Theodolite,  without  a  Needle  or  with  any  other  Inftrumenc, 
that  doth  not  afford  a  double  Obfervation  $  He,  I  fay,  hath  not  pro* 
vided  a  Check  to  his  Frailty,  and  will  fcarce  iorfake  his  old  Way, 
becaufe  he  will  not  accufe  himfelf. 

There  are  two  other  ways  to  ufe  thefe  Theodolites ,  each  equally 
exad  with  the  former,  but  not  fo  expeditious.  One  way  is  to  take 
the  bearing  with  the  Traverfing  (Quadrants  ;  the  other  is  to  take 
the  Bearing  with  the  Degrees  on  the  Limb.  But  the  Angle  is  al¬ 
ways  taken  as  above. 

If  you  would  ufe  the  Traverfing  Quadrants,  then  the  obferving, 
the  plotting,  and  the  Proof  in  plotting,  are  all  as  eafily,  fpeedily, 
and  exadly  done  as  by  thefirft  Method  5  but  the  Proof  of  the  Ob¬ 
fervation  in  the  Field,  though  equally  true  with  the  former,  is  nei¬ 
ther  fo  eafily  performed,  nor  fo  eafily  reduced  to  one  fingle  Rule. 
But  the  Perfbn  who  is  refolved  to  plot  by  the  Traverfing  Quadrants, 
had  bell  take  the  Obfervation  both  by  the  Quadrants  and  by  the  Cir¬ 
cumferentor:  and  then  prove  the  Obfervation  in  the  Field  by  the 
Circumferentor ,  and  the  plotting  by  the  Traverfing  Quadrants . 

Laftly,  If  you  would  take  the  Dire&ion  by  the  Divifions  on  the 
Limb  with  a  Theodolite ,  whofe  Box  is  fixt  to  the  Plate,  then  ( after 
you  have  taken  the  Angle,  as  before  taughtj  turn  the  Inftrumenc 
about  till  the  North  end  of  the  Needle  point  at  360  degrees  in  the 
Box,  and  ferew  it  faft  ;  now  diretft  the  Index  to  the  next  Station, 
and  the  end  next  you  will  give  on  the  Limb  the  Direction  in  Degrees 
and  Minutes  as  in  the  former  Examples. 

But  with  a  Theodolite,  whofe  Box  is  fixt  to  the  Index,  if  you 
Would  take  the  Dire&ion  by  the  Divifions  on  the  Limb ;  then  (after 
you  have  taken  the  Angle  as  before  taught)  diretft  the  fixt  Sights  to 
the  next  Station,  and  (crew  the  Inftrumenc  faft,  and  turn  the  Index 
about  till  the  North  end  of  the  Needle  point  exa<ftly  at  360  degrees 
in  the  Box  ;  and  then  will  the  end  of  the  index  neareft  to  the  South 
end  of  the  Needle  cut  on  the  Limb  the  Dire&ion  in  Degrees  and 
Minutes.  But  the  Frotraffor  to  lay  this  bearing  down  mull  be  num- 
bred  contrary  to  the  Limb  on  t  he  inftrument. 

G  g  The 
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The  great  Advantage  ufually  propofed  by  this  laft  Method,  is 
that  the  Degrees  on 'the  Limb  are  larger  and  more  diftincStly  cqt,and 
conftquently  more  nearly  ettimared  than  thole  in  the  Box  But  ron- 
fider  that  you  can  no  better  bring  the  Needle  to  point  at  any  one  t  e- 
gree  than  you  can  eftimate  its  Pofirion  in  any  other  Degree-  and 
that  fines  we  ufe  the  Needle,  all  the  Ohjcdtk  ns  made  in  one  Method 
are  incident  to  the  other ;  and  then  you  may  cafily  conclude  that  th-' 
Advantage  is  only  imaginary. 

befides,  here  we  are  obliged  to  take  two  Obfervations,  either  of 
which  take  up  as  much  time  as  the  one  Obfervarion  ufed  in  the  for¬ 
mer  Method  ;  which  renders  it  not  fo  fit  for  a  Practitioner. 

Of  the  Ufe  oi  thefe  Theodolites ,  I  have  one  thing  more  to  advertife 
fUlz’  '■  °  meafure  and  call  up  the  Content  of  one  large  fingie  Wood 
or  Common,  where  there  are  fome  fcores  of  Angles  to  be  nken  * 
che  fafeft  way  is  to  caft,  without  plotting,  by  Help  of  the  Needle’ 
And  in  this  Cafe  l  would  take  the  Dire&icm  both  with  the  C  ire  urn 
f  renter  and  the  Tr&verfing  Quadrants  ;  and  in  the  Field  prove  the 
Directions  taken  with  the  Cite  mferentor  by  the  Angles  trken 
by  the  Limb  j  and  then,  dill  in  the  Field,  prove  both  Lengths  and 
Directions,  in  calculating  a  Traverfe,  by  Help  of  a  Traverfe  Ta¬ 
ble  ;  and  Jailly  from  this  Traverfe  fat  Leifure)  deduce  the  run 
Content. 

Eut  the  Traverfe  Tables  that  are  now  extant,  are  but  Snecitr,™* 
of  thole  which  are  fit  for  Ufe;  fndrumentsare  not  fufficiencSy  exaCt 
and  Trigonometrical  Operations  too  laborious ;  and  therefore  I  muffc 
defer  this  way  of  Computation,  till  fome  Perfbn  who  hath  Leifure 
and  Patience  to  ferve  the  World,  in  calculating  fuch  a  Table  js  refol* 
ved  to  do  it;  If  I  can  procure  it,  as  indeed  1  have  fome  hopes  there. 
of,  it  may  be  publifhed  with  its  Ufes  in  Practical  Surveying  and 
Navigation  in  a  Pocket  Volume.  ‘  °  ' 

Of  any  one  of  the  four  Theodolites,  which  have  the  Number  of  the 
Box  contrary  to  thofe  Theodolites  before  deferibed,  one  or  morein 

conveniences  will  always  arife,  ufe  which  of  the  three  foremention’d 
Methods  you  pleafe. 

k  is  true,  the  Angle  taken  by  the  Limb  is  perform’d  as  taught  in 

the  proceeding  Rules ;  but  fince  it  is  not  fafe  to  work  by  the  Limb 
I  ;  if  you  u(e  the  Circumferentor  as  taught  in  the  firft  Rule,  veu 
muft  either  fubftradt  the  Diredtior.  from  3  60  Degrees,  and  enter  the 
Remainder  inftead  of  the  Diredtion  pointed  at  by  the  Needle -  or 

ciufeMiS  T“0r uhi£h  W'U  be  croub!don'c.  and  alfo  apt  m 
caule  M makes  by  ufing  the  one  for  the  other.  1 

in  ill'Tf11  ^  t'as  Tr*ver(‘”g  M^udrams  only,  then  indeed  the  Ufe  is 
haveiwifT16  fame  rith  the  Preceeding  ones :  but  thefe  as  I 

Method"  firft  la  id  flown. °C  °  CXpedlt,0US  as>  nor  morc  cxad  thaD.  ^ 

If  you  will  take  the  Diredtion  by  the  Limb,  and  ftill  make  one 
Protractor  plot  both  Obfervations,  you  muft  diredt  your  Mrumenc 

,  -  twice. 


Lib.  X.  The  appendix*  1 1  g 

twice,  whereas  by  the  firft  Method  laid  down,  it  might  be  done  at 
once. 

Laftly,  of  Theodolites  thefe  are  bed  which  have  Teiefcopes  with 
plain  Sights  on  them;  and  fo  contrived  that  the  Surveyor  may  at 
any  time  adjud  any  (mail  Accident,  without  coming  to  a  Workman, 
and  that  both  of  them  may  be  elevated  or  deprefled  at  lead  ten  des 
grees;  one  of  thefe  Teiefcopes  indead  of  the  fixt  Sights,  the  ether 
indead  of  the  moveable  ones ;  and  as  long  a  Needle  as  will  play  well, 
with  other  the  like  Conveniencies,  fuffscicntly  : known  to  a  skilful 
Inftrument-makcr. 

To  objerVe  with  a  Semicircle  that  hath  a  ’Box  and  TSleedle, 

'  ,  i '  A  -  . .  • '! 

0+  V 

A  Semicircle  is  jufl  half  the  Theodolite,  and  admits  of  juR  as  ma* 
ny  Varieties,  it  is  numbred  on  the  Limb  to  180  Degrees,  and 
in  an  Arch  concentrick  to  this  is  numbred  under  io,  zo3  30,  dv. 
with  the  Numbers  190;  100,  210,  dv.  to  360.  ItsUfe  in  all  re- 
fpecds  (both  to  the  PlateandBox)  is  the  fame  with  the  Theodolite  \ 
fave  in  this  that  when  the  End  of  the  Index  falls  off  the  Plate;  the 
Degrees  cut  on  the  Limb  are  to  be  taken  from  the  farther  Part  of  the 
Index  from  the  Degrees  of  the  inner  Circle  ;  and  will  be  always  more 
than  180  Degrees, 

There  are  fome  other  manners  of  numbering  and  dividing  (and 
perhaps  without  a  Box  and  Needle,)  ufed  in  thefe  Indruments ;  but 
they  are  not  worth  Notice. 

The  Pera&or 

IS  part  only  of  that  Theodolite  whole  Box  is  Rxt  to  the  Plate ; 

and  the  Directions  for  the  Theodolite  will  ferve  for  this;  and  bur 
Author  hath  himfelf  laid  down 

The  Ufe  of  the  TER  A  M'BVLA! OR; 

to  which  I  refer  you.  And  as  to  the  Divifions  on  the 
Limb  of  the  P  L  A  IK  TABLE  with  its  Box  and 
NeedJe. 

■  -  :  :  ■  '  ■  :  ...  u.re 

I  Ike  that  of  the  Theodolite ,  or  Modern  Circumferentor  ;  if  the  3  60 
Degrees  of  the  Limb  be  upwards,  and  the  Box  and  Needle 
ferewed  to  the  Side  of  the  Table, ;  it  performs  in  all  refpeds  theUfb 
of  the  Theodolite ,  whofe  Box  is  fixt  to  the  Plate.  For  lay  the  Edge 
of  the  Index  on  the  Divifipn  numbered  360,  to  that  numbered  1 80; 
and  turn  the  whole  Inlhument  about,  till  through  the  Sights  you  fee 
the  next  Station  (the  360  being  towards  you  as  taught  in  the  ltitow* 
lire)  and  there  ferew  ic  fad ;  then  turn  the  Index  about  upon  the 
Centre,  till  you  fee  your  lad  Station,  and  fo  will  the  end  of  the 

Index 
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Index  next  you  cut  the  Degrees  of  the  Angle,  and  the  South  end  of 
the  Needle  will  give  the  Diredtion. 

But  if  the  Box  be  fcrewed  to  the  Index  5  it  in  like  manner  becomes 
a  Theodolite,  with  a  Box  fixt  to  the  Index. 

If  the  Box  and  Needle  be  (crewed  to  the  Staff;  ir  is  a  Circumfe - 
rcnton 

If  the  Box  be  fcrewed  to  the  Table,  and  that  fide  of  the  Frame  be 
upwards,  which  is  divided  into  four  Nineties  ;  it  is  the  Perambu¬ 
lator. 

If  that  fide  of  the  Frame  is  upwards,  which  hath  only  the  180 
Degrees  of  the  Semicircle  numbred  on  it  5  then  it  is  a  Semicircle  ei¬ 
ther  with  the  Box  to  the  Plate  or  not ;  according  as  the  Box  is  fixe 
to  the  Table  or  the  Index. 

And  what  hath  already  been  Paid  of  thefe  Inftruments  may  ferve 
for  Directions,  to  ufe  the  plain  Table  thefe  feveral  Ways,  and  need  not 
be  again  repeated  here# 

And  hence  it  (eems  that  the  Plain  Table  might  properly  be  called 
Panorganon ,  in  refpedt  of  Land-Surveying. 

Indeed,  if  inftead  of  the  fmall  Holes  for  Centers  to  be  ufed  with 
a  Protradting-pin  by  the  Fiducial  Edge  of  the  Index,  there  were  Co- 
nick  Holes  through  the  Tables ;  and  alfo  a  Hole,  being  the  next 
adjoyning  great  Segment  of  the  fame  Cone  made  in  the  Index  to  ferew 
itto  the  Centers  by  a  Conical  Pin  at  the  End  of  it ;  and  the  Fiducial 
Edge  of  the  extream  parts  was  filed  away,  fo  that  when  continued 
they  would  pafs  thro’  this  Central  Pin ;  and  if  the  Divifions  on  the 
Frame  be  cut  as  well  as  on  the  Limb  of  the  Theodolite  ;  and  if  alfo 
the  Wood  would  neither  fhrink  nor  fwell  no  more  than  Brafs ;  and 
a  Telefcope  mounted  on  the  Sights ;  and  the  back  fide  of  the  In¬ 
dex  brought  alfo  to  a  Fiducial  Edge ;  then  I  fliould  think  it  a  very 
compleat  Inftrument. 

It  remains  to  fhew  how  to  take  Angles  when  we  ufe  the  plain  Ta¬ 
ble  covered  with  a  Sheet  of  Paper  b  but  this  hath  been  fufficiently 
handled  by  our  Author,  therefore  I  (hall  content  my  felf  with  laying 
down  a  Method  to  corredt  an  Error  committed  before  it  is  communi¬ 
cated  to  the  following  parts  of  the  Work  :  Though  I  do  not  any  ways 
doubt  but  the  Reader  may,  by  what  follows,  learn  the  ufe  of  this 
plain  Inftrument. 

Suppole  you  were  to  draw  the  Plan  of  the  Field  A  L  M  N  O  P  Q^R  5 
(Fig.  2.)  draw  on  the  Table  a  Line  to  reprefent  A  L  in  the  Field,  and 
by  your  Scale  lay  down  on  the  plan  the  diftance  you  found  A  L  in 
the  Field  to  be,  when  you  meafured  it  with  a  Chain.  Then  plant¬ 
ing  your  Table  at  L,  lay  the  Index  on  A  L,  and  turn  the  whole  In¬ 
ftrument  about  till  you  fee  A,  and  then  ferew  it  faft,  then  turn  the 
Index  about  on  L,  till  through  the  Sights  you  fee  M,  and  draw  L  M  ; 
and  by  your  Scale  give  it  on  the  Table  the  fame  Length  you  found  it 
to  haveinche  Field,  by  meafuring  with  your  Chain. 


Now 
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Now  in  order  to  examine  the  Length  ofL  M,  and  alfo  its  Po  - 
tion  in  refpcdof  A  L  ;  plant  your  Inftrument  at  M,  lay  the  Index 
at  L  M,  and  by  turning  the  Inftrument, direct  the  Sights  to  L,  and 
there  fcrew  it  fall ;  then  aired  the  Index  turn’d  about  on  M,towards 
A  in  the  Field,  and  if  the  Edge  doth  not  cut  the  Point  A  in  the  Ta¬ 
ble,  the  Line  L  M  isfalfe  either  in  Pofition  or  Length,  and  therefore 
muft  be  examined  and  correded  before  you  proceed. 

The  Line  L  M  being  truly  laid  down,  plant  the  Inftrument  at  NT, 
and  lay  the  Index  on  L  M,  and  dired  the  Sighrs  to  L,  by  turning 
round  the  whole  Inftrument,  and  then  fcrew  the  Inftrument  faft ; 
now  turn  the  Index  about  on  M,  till  through  the  Sights  you  fee 
the  Haircut  N,  and  by  the  edge  of  the  Index  draw  a  ftiait  Line;  and 
by  your  Scale,  from  N  lay  the  Length  N  M  equal  to  what  you  mea- 
fured  it  in  the  Held. 

But  to  prove  whether  the  Line  N  M  is  truly  laid  down  both  in 
Pofition  and  Magnitude;  having  Planted  the  Inftrument  at  N,  and 
direded  the  Index  on  N  M  to  M,  and  there  ferewed  the  Inftru¬ 
ment  faft  ;  from  N  dired  the  Index  to  either  ol  the  Marks  L  or  A  in 
the  Field,  and  if  the  Index  then  doth  not  accordingly  cut  L  or  Aon 
the  Table,  the  Line  M  N  is  falfc  ;  and  muft  be  correded  before  you 
proceed. 

And  in  like  manner  through  the  whole  Survey  you  may  pro¬ 
ceed  to  lay  down  every  Line,  and  examin  it  before  you  leave  it, 
provided  that  you  leave  your  Marks  all  (landing  at  every  Station,  by 
laying  the  Index  on  the  laftLine,  and  turning  the  Inftrument  about 
till  thro’  the  Sights  you  fee  the  Hair  cut  the  laft  Mark  ;  and  then 
ferewing  the  Inftrument  faft;  if  you  turn  the  Index  about  on  the 
Point  reprefenting  the  Station  where  the  Inftrument  (lands,  till  you 
fee  any  one  of  the  Marks  pafted  by, except  the  laft  of  all;  and  if  the 
Edge  of  the  Index  doth  not  cut  on  the  Table,  the  Reprefentative  of 
that  point ;  the  laft  Line  is  not  tru  y  laid  down. 

But  when  you  are  at  any  Mark,  l'uppofe  N,  if  you  cannot  fee  any 
other  Mark  but  M  ;  fet  up  fome  Mark  a,  from  whence  you  may  lee 
fome  of  the  preceeding  Marks,  fuppofe  L,  as  well  as  M  and  N; 
and  from  this  point  a  examine  the  Truth  of  the  pofition  of  the  Line 
MM  ■ 

Or  thus,  you  may  fet  up  a  Mark  a,  anywhere  in  the  middle  of 
the  Field,  from  whence  aft  or  (everal  of  the  Angles  may  oe  leen ; 
then  the  Inftrument  being  at  A,  and  the  Index  on  A  L,  (crew  the 
Inftrument  faft  ;  and  turn  the  Inftrument  about  on  A,  till  you  (ee 

and  draw  A  a. 

The  Inftrument  being  at  L,  the  Index  on  L  A,  and  the  Ind^x  ui 
reded  to  A  ;  let  the  Inftrument  be  ferewed  faft  ;  turn  the  Index 
about  on  L,  till  through  the  Sights  you  fee  4,  draw  by  the  Edge 
of  the  Index  L  4 ;  and  fo  will  the  point*  be  determined. 

Then  the  Inftrument  being  at  M,  the  Index  on  LM,  and  the 
Sights  direded  to  L,  and  then  the  Inftrument  ferewed  faft,  turn 
the  index  about  on  till  through  the  Sights  you  fee  the  Mark  * 
'  J  '  H  h 
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in  the  Field  .*  then  if  the  Edge  of  the  Index  doth  nor  cut  *in  the 
Table  •,  the  LineL  M  isfalfe  either  in  Poficion  or  Magnitude. 

In  like  manner  the  Table  being  at  N,  the  Index  on  N  M,  and 
the  Sights  dire&ed  to  M,  and  then  the  Inftrument  ferevved  fafl :  turn 
the  Index  about  on  N,  and  dired  the  Sights  to  the  Mark  a ;  and  if 
the  edge  of  the  Index  doth  not  cut  a,  on  the  Tables  then  MNis 
falfe  either  in  pofition  or  magnitude. 

Laftly,  inftead  of  a-  Mark  fet  upas  a ,  you  may  ufeany  remark¬ 
able  Tree,  Steeple,  &c.  not  at- too  great  a  diftance  from  you,  whe¬ 
ther  it  be  in  the  Land  you  are  then  Surveying  or  not. 

And  when  the  Mark  you  have  laft  ufed  is  at  too  great  a  Didance 
from  you,  or  lies  almoft  in  the  fame  ftrait  Line  with  that  which  you 
are  about  to  laydown  ;  then  ufe  (ome.other  Mark  in  its  dead. 

To  take  Angies  with  a  Chain . 

T  N  order  to  do  this,  provide  three  round  Sticks,  very  ftrait  and 
1  about  four  or  five  Foot  long.  And  if  you  were  to  take  any 
Angle  as  DBG  (Fig.  3D  firft  place  one  Stick  upright  in  B  and 
there  hold  one  end  of  the  Chain,  and  let  your  Affiftant  carry  the  o- 
ther  end,  and  another  Stick  towards  C,  and  direct  him  to  move 
fide  ways,  till  the  Stick  held  upright  at  E,  be  exactly  in  the  right 
Line  B  C,  where  let  him  leave  it.  ° 

Then  let  him  take  the  end  of  the  Chain  and  move  towards  D 

and  as  before  dire<2  him  to  plant  the  third  Stick  upright  in  the 
Line  B  D  at  F.  & 

Then  meafure  the  difiance  EF  in  Links  and  decimal  Parts  of  a 
Link,  if  lefs  than  one  Chain,  and  enter  them  in  the  Field-Book  • 
fo  if  the  diftance  E  F  were  94  Links  and  7  Tenths  of  a  Link’ 

<  S  patts  * 

they  might  be  entered  thus,  o  .  947,  denoting  o  Sextants,  947 
parts. 

In  this  Work  great  Care  ought  to  be  taken,  that  the  Sticks  be  as 
ftrait  as  a  Workman  can  tlioot  them  with  a  long  Plane;  and  that 
they  are  planted  either  exa&ly  perpendicular,  or  at  leaft  fo  that  the 
Sticks  planted  at  B  and  E,  and  the  Mark  C  may  be  exatfly  in  the 

fame  plane  and  alfo  the  Sticks  B  and  F,  and  the  Mark  D  in  ano¬ 
ther  Plane. 

But  becaufe  it  is  very  difficult  to  ere#  a  Stick  exa&ly  perpendi¬ 
cular;  it  will  beeafier  to  perform  the  latter;  thus,  plant  the  Stick 
as  nearly  perpendicular  as  you  can ;  then  move  your  felf  backwards 
towards  CL,  the  farther  the  better,  till  your  Eye,  the  Stick  at  B,  and 
the  Mark  at  C  are  all  in  one  ftrait  Line,  there  (land  and  dired  your 

Afiiftanc  to  plant  his  Stick, fo  that  the  Stick  at  B  exatfly  cover  it  from 
the  top  to  the  bottom. 

But  if  it  fo  happen  that  you  cannot  move  backwards  at  all  to¬ 
wards  G ;  then  having  planted  the  Stick  at  B  as  upright  as  you  can 
*et  your  fecond  Affiftanc  move  forwards  towards  C,  and  let  him 

there 
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there  direa  your  firft  Affiftantto  plant  the  Stick  at  E,  fo  that  it  ex 
adly  cover  the  Stick  at  8,  while  you  direcft  him  to  place  it  to  a 
right  Line  with  the  Stick  B,  and  the  Mark  at  C.  And  the  hke 
Caution  mu  ft  be  ufed  in  planting  the  Stick  F.  Ncvettheiefs  it  will 

°,fce"  f°  ha.PPcn  c1,iac  th,e,  Mark  ac  D  may  be  a  little  ihifted,  and  in 
this  Ca.e,  time  and  trouble  may  be  a  little  leflened ;  for  having  plan- 
ted  the  Stick  at  F,  nearly  in  a  true  Pofition,move  forwards  towards 

D,  and  dired  your  Atfiftant  to  incline  the  Stick  at  F,  fothatit  exad> 
ly  cover  the  Stick  at  B,  then  returning  to  B,  diretft  your  Aftiftant 
at  D  to  place  the  Mark  in  a  right  Line  with  the  Sticks  B  and  F. 

Bur  fecoodly,  if  the  Line  E  F  be  longer  than  the  Chain  (as  in 
Hg.  4.)  lay  out  a  Sextant;  thus  while  the  Chain  was  laid  from  B  to 

E,  fet  down  an  Arrow  at  H  50  LinlS;  then  letyour  Affiftants  hold 
the  Chain  s  ends  at  H  and  B,  while  you  with  the  middle  in  your 
Hand  laying  both  Halves  ftrait,  fee  down  an  Arrow  at  I,  and  fo  con- 
ftitute  the  Equilateral  Triangle  HBI;  and  therefore  have  thereby 
lam  out  the  Angle  H  B  I,  a  Sextant.  Now  the  Chain’s  end  ftill  hclo 
at  B,  liretch  it  through  the  point  I  to  K,  where  alfo  let  down  an  Ar- 
10."'  ’  Laflly,  mealure  KF  in  Links  and  decimal  parts  of  Links 
which  ruppofetobe  76  Links  and  4  Tenths;  and  then  (hall  be  en-’ 

tred  in  the  Field  Book  t  764.  implying  one  Sextant  and  i6d 
parts.  '  ' 

In  like  manner,  if  the  Angle  were  more  than  two  Sextants  (as  in 
Fig  then  haying  laid  off  the  Sextant  HBI.  Let  your  Affiftams 
hoU  the  ends  of  the  Chain  at  B  and  I,  while  you  with  the  middle 
of  the  Cham  in  your  Hand  let  down  an  Arrow  at  L,  conftituting 
the  Sextant  BL;  and  then  as  before  the  Chain  being  ftill  held  at 
B  ay  it  through  L,  and  at  the  other  end  M  fet  down  an  Arrow  ; 
laftly,  meafure  M  O,  yvnich  fuppofe  to  be  43  Linksand  y  Tenths 

435  parts-6"'61  “  ^  F‘Cld  B°°k  ’4  35  ;  that  is  2  Sextants  and 

If  I  would  continue  a  ftrait  line,  I  ftgnifie  it  by  entering  in  the 
Book  3  s.  000 ;  chat  is  3  Sextants. 

If  an  Angle  be  external,  and  fo  containing  more  than  three  Sex¬ 
tants  (as  in  Fig.  6.)  let  one  Aftiftant  hold  one  er.d  of  the  Chain  at  B 
and  let  the  other  Affiftant  ftand  with  the  other  end  of  the  Chain  at 
E,  and  there  hold  a  Stick  fo  that  E,  B  and  C,  are  in  the  fame  Plane 
as  before  taught and  alfo  plant  a  Stick  at  F,  fothat  the  Sticks  B 

And  t  c1C  M,ark  P  be  alfo  in  the  fame  PJane-  Then  meafure  the 
Angle  E  BP,  as  already  taught,  and  to  it|add  the  Sextants,  and  fo 

Will  the  Sum  be  the  Meafure  of  the  external  Angle  C  B  D.  So  if  the 

Angle  GBD  be  os.  947,  then  will  the  external  Angle  CBF  be 

B“[lftlle  Angle  GBD  be  1  s,  764,  then  the  external  An¬ 
gle  C  B  D  will  be  4  s.  764.  And  if  the  Angle  G  B  D  be  i  s.  4  3  y 

then  the  external  Angle  CBD  will  beys- 43  y. 

Now  to  plot  any  of  thefe  Angles,  thus  taken  (fuppofe  that  in  Fig. 
CjT-K°me  A10L  ^Tded  \nco  Ioooequal  parts,  and  with  this 
mlddtaw" BD."  ^ E R’  ^ ^  °"  Ut0m  £  t0 F ?47  cftual  Pa«s 


And 
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And  if  you  would  plot  the  Angle  taken  in  Fig  4.  from  B  with  the 
ength  of  the  divided  Line  defcribe  an  Arch  E  F,  and  lay  thereon  the 
engih  o,  the  divided  Line  from  E  to  K,  and  afterwards  764  parts 

from  K  to  E,  and  draw  the  Line  Bf  D,  and  you. will  conftruit  the 
Angle  required. 

And  if  you  would  plot  the  Angle  of  Fig.  y.  then  as  before  with 
the  length  or  the  divided  line  defcribe  the  Arch  E  O,  and  thereon 
lay  Er,  i>  M.each  equal  to  the  Radius  ;and  afterwards  lay4?<  equal 

parts  from  M  toO,  and  draw  13  0;  and  you  have  the  Angle  as 

required  *  5 

A llo  if  you  would  protrafl  an  Angle  greater  than  three-Sextanrs 
(a5  the  excernal  CBD,  in  Fig.  fir  ft;  continue  the  line  CB.then  from 

thc  ,Angle  ‘ubtratft  three  Sextants,  and  make  the  Angle  G  B  D  equal 
to  the  Remainder.  1 

If  you  would  protraeft  by  a  Proirstfor,  let  it  be  made  thus-  let 
t;lc  Semicircle  (tig,  y.)  be  dividedinto  three  Sextants  in  the  Points 
A  and  B.  Ihen  draw  the  blank  lines  C  A,  A  B,  B  D,  and  di- 
Mec  each  in  o  too  equal  parts;  and  then  transfer  them  to  the  Arch¬ 
es  G  A.  Ad,  BD;  ialtly.  from  the  Center  draw  the  Divifions,  which 
number  thus,  to  20,  30,40,  50,  60,  76,  80,  90,  J.  10,  20  20 
40,  50  60  70.  80.  90.  II.  .0,10,  Jo,  40,  50,  67,  70,  80,  90,’ 
"•  But  obferve  that  with  this  order  of  numbering,  the  Work  muft 
be  carried  on  againft  the  Sun  within  the  Field,  and  with  the  Sun’s 
Motion  Without  the  Field.  And  the  u!e  of  this  is  in  alf  refpedls 
ike  that  of  other  Protractors  ;  for  when  the  Protractor  is  placed  as  s- 
>ove,  and  you  arc  to  lay  down  2  s.  43  5  parts, count  out  on  thc  edge 
of  the  Protractor  beyond  II.  towards  111.  43  Divifions,  which  anfwcrs 
j  ,  '  43°’  and  for  the  lad  place  conceive  every  Divifton  iubdivi- 
cd  into  ten  equal  parts  and  by  the  Eye  ellimate  the  parts  required 
which  in  this  Example  is  y,  and  falls  in  the  middle  between  the4'd 
and  the  44th  Division ;  laftly,  againft  this  eflimated  point  make  a 
Mark,  to  which  from  the  Center  draw  a  Line,  and  Angle  as  is  re- 

qu.red.  f hus  much  of  taking  Angles  by  the  Chain  only  when  we 

Work  in  the  infide  of  an  open  Field. 

,  nUt™y°“  W0U'dr  8°  on  the  outfide  of  a  Field,  or  furvey  a  very' 
buflay  Wood,  as  in  F,g^  8  then  inftead  of  working  according  to  the 
Order  of  the  Letters  A  B  CD,  and  againft  the  Sun,  work  from  A 
tor,  and  to  to  E  with  the  Sun;  and  inftead  of  taking  the  Angles 
themlelves  within  the  Wood  B  A  F,  AFE,  FED,  E  DC  lets  than 
three  Sextants,  take  their  Supplements  to  fix  Sextants,  by  addins' 
tnrec  Sextants  to  the  Angles  GAF,  HFE,  1ED.  KDC  .  al(o  inftead 

die'  An^"8L^DL  Wi|thl1'  th?  V''0lodgreater  tl,an  Sextants  by' 
DCB  without  the’ Woid.'‘IS''UPP  lenC  t0  6  SeXtantS’  tlie  An8le 

on  toE lU:i ££ !aanughr?der ^ *  p,0‘  ftom  A  t0 F>  a"d 
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But  when  the  Angles  are  eich  lefsthan  3  Sextants  and  fo  all  in¬ 
ternal  ones,  as  in  Fig.  9.  you  may  work  as  though  you  were  with¬ 
in  the  Wood  by  caking  the  Angles  FAG,  HBl,  KCL,  &c.  made  by 
continuing  the  Lines  EA  B  A,  B  C,  &c.  for  thefe  Angles  are  e- 
qual  to  the  internal  ones,  E  A  B,  ABC,  BCD,  &c.  becaufe  v«r- 
tically  oppofite  to  them. 

And  indeed  the  like  Method  may  be  obferved  in  Fig.  8.  provided 
that  when  we  come  to  the  external  Angle  BCD,  that  here  we  take 
its  Supplement  to  6  Sextants ;  and  enter  in  the  Field-book  the  quan* 
city  with  the  Word  Supplemental  added  to  it. 

N.  B.  If  you  have  two  Chains,  you  may  fas  will  be  better) 
lay  out  the  Sextants  fo,  that  each  fide  of  the  equilateral  Triangle  be 
one  whole  Chain. 

Buc  take  efpecial  Care  that  the  Rings  at  the  end  of  each  tenth  Link 
be  at  their  true  diftance  from  the  Chain  s  end  ;  and  then  take  the  in¬ 
termediate  Links  and  parts  with  a  Rod  of  10  Links,  divided  into 
100  parts. 

Angles  are  taken  with  ([{pels  of  5  and  1  o  Foot > 


AN  D  alto  laid  down  in  all  refpeds  as  with  the  Chain ;  but 
obferve  that  one  end  of  each  Rod  fhould  be  Hoped  off  to  an 
edge,  like  the  Rod  Gaugers  ufe  for  taking  the  Diagonal  Line  of  a 
Cask.  Alfo  that  each  Rod  be  nicely  divided  into  Feer,  and  that 
the  intermediate  diftances  be  eftimated  by  a  Foot  Rule  divided  into 
XO  equal  parts. 

Angle  taken  with  Rods  are  ufullly  about  Gardens  and  Buildings, 
but  are  no  ways  fitting  for  large  Plans* 

As  for  the  Chain,  a  Surveyor  may  with  it  for  a  fliift,  perform  ma¬ 
ny  Works,  but  not  all  5  and  this,  at  heft,  is  both  laborious  and 
tedious. 

The  befi:  Tnfiruments  foi:  Surveying  all  manner  of  Lands  both  great 
and  (mail  in  all  Cafes,  are  the  Ibeodolhes  before  mentioned. 

If  the  Surveyor  have  oiily  a  Chain,  and  hath  drawn  his  Plane,  and 
would  draw  thereon  a  JMeridian*line ;  he  may  do  it  thus;  exa&ly  at 
1  z  a  Clock  mark  the  fhadovv  of  lome  upright  Object, as  the  Corner  of 
a  Boufe,  or  fome  ftraight  Tree,  or  your  Staff  fet  upright;  then 
plot  this  Line  on  your  Plane,  and  it  is  a  Meridian  Line. 

Or  thus,  in  a  Night  when  t;he  Pole  Star  is  to  be  feen  ;  place  your 
felffo,  that  your  Eye,  tfi t'Pt'le-  Star  and  fome  upright  Objet^,  as  the 
Corner  of  a  Houfe  or  (freight  Tree,  be  in  one  (freight  Line  ;  then 
plot  the  Line-  from  your  Feet  to  the  upright*  Object,  and  it  will  be 
a  Meridian-line.  r;  r  -  0;  - 

K 

Indeed  the  Pole  Star moves  round  the  real  Pole ;  but  at  (o  fmall  a 
diftatjee  from  it,  that  in  this  Cafe  the  VatiaftBn  may  be  rejedFed. 
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March  and  September  at  n 

tj  ,r  ,  ,  \April  and  Ocloher  at  z 

However  you  may  obferve  that  the  ,  , 

Tele-Star  is  lull  North  about  theiothJrr J  ,  n  V  4 
n,_ .  \june  and  December  at  6 

L  )jlih  aRd  January  at  8 

'-Auguft  and  February  at  io. 

a  Clock  either  Morning  or  Evening  ;  always  encreafing  nearly  two 

Hours  for  every  Month. 

Therefore  if  the  Obfervation  ismade  about  thefe  times,  the  Vari¬ 
ation  will  be  very  inconfiderabie. 

Alfo  obferve,  thaty,  6  or  7  Hours  before  or  after  thefe  times,  if 
the  pointers  are  to  the  { Well vvard }  of  the  PoIe  >  t^crf  the  Varia‘ 

tion  by  the  Star  is  about  3  degrees  and  and  this  Vari“ 

ation  is  the  greateft. 


CHAP.  III. 

Of  the  Chain , 

FlrH:,  provide  a  Staff  juft  6  Foot  7  Inches  and  -jA-long,  which  di¬ 
vide  into  10  equal  parts  ;  and  fo  will  the  whole  be  the  length 
of  10  Links,  and  each  part  the  length  of  one,  and  10  times  the 
length  of  this  Staff  the  length  of  the  whole  Chain. 

With  this  Staff  examine  the  length  of  che  Chain,  and  alfo  of  eve¬ 
ry  xo  links ;  ftretching  it  on  level  Ground  the  while,  to  fuch  a  degree 
as  you  defignto  ftretch  it,  when  you  meafure  with  ic. 

Before  you  meafure  with  it,  provide  9  ArrowS  or  fmall  Sticks 
each  about  two  Foot  long,  and  two  ftrait  Staves  about  5  Foot  long 
each.  . 

When  you  are  about  to  meafure  with  ic,  let  him  that  leads  the 
Chain  take  che  9  Arrows  and  one  of  the  Staves  ;  and  he  that  fol¬ 
lows  it  the  other  Staff. 

Ihen  the  Follower  ftanding  at  the  Station,  let  him  direeft  the 
Lcaier  to  place  his  5  Foot  Staff  at  the  Chain’s  end  in  the  fame 
right  Line  with  the  Stations  ;  and  then  let  the  Leader  take  up 
the  staff,  and  in  its  place  (ticking  down  one  of  the  Arrows  go  on. 

Now  the  Follower  being  come  to  the  Arrow7,  let  him  dire&the 
Leader  to  place  his  ftaff  as  before. 

And  then  let  the  Leader  ftanding  at  his  ftaff,  look  back  to¬ 
wards  the  laft  ftation,  and  ,he  will  fee  the  ftaves  and  the  ftation 
in  one  right  Line,  if  they  have  directed  right.  But  if  they  are 
not  in  one  right  line  the  leader  muft  dired  the  Follower  to  place 
his  ftaff  at  the  Chain’s  end  in  the  fame  right  line  with  the  ftation 
and  the  Leader’s  ftaff.  And 
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And  fo,  let  each  dired  the  other  till  the  two  fiaves  and  the  two 
ftations  are  in  one  right  line,  and  then  mud  the  Leader  put  down 
an  Arrow  in  the  place  of  his  ftaff  and  go  on :  And  the  Follower  take 
up  the  Arrow  where  he  laft  flood,  and  go  after  him 

And  let  him  thus  proceed  till  they  have  meafured  to  the  flation,  or 
till  the  Leader  is  nearer  the  flation  than  one  Chain’s  length  ;  and  then 
will  the  Number  of  the  whole  Chains  meafured  be  exprefled  by  the 
Number  of  the  Arrows  prickt  down  ;  which  fuppofe  7. 

Now  let  the  Leader  go  on  to  the  fladqn,  and  there  hold  the  end 
of  the  Chain,  and  let  the  follower  flretch  the  Chain  as  ufual ;  and 
then  fee,  how  many  Links  are  contained  between  the  lafl  arrow  and 
the  flation;  which  may  be  readily  counted  by  help  of  different  bits 
of  Brals ;  or  Curtain  Rings,  or  other  Marks  fixe  at  the  end  of  every 
tenth  link:  which  links  fuppofe  to  be  47. 

Laftiy,  enter  in  your  Field-book  the  Chains  and  Links  without  a- 
ny  Diftindion  between  them  ;  and  they  will  be  847  ;  which  imply 
either  847  links,  or  8  chains  47  links. 

But  here  we  are  to  oblerve,  that  the  links  mud  always  poL 
fefs  two  places;  as  8  Chains  and  4  Links  mud  be  written  804; 
that  is  8  chains  and  4  links,  804  Jinks,  and  8  chains  without  any 
links,  mud;  be  written  800,  implying  8  chains,  or  800  links. 

It  is  neceflary  that  the  Surveyor  fliould  enquire  of  his  Afhftants  at 
the  end  of  every  meafured  length, how  many  arrows  each  hath  ;  and 
if  the  Sum  of  the  arrows  are  not  nine,it  is  evident  they  have  dropt  or 
left  behind  thofe  that  are  wanting  ;  and  confequently  the  laft  length 
meafured  is  doubtful,  and  muftbe  remeafured  before  you  proceed. 

When  you  are  come  to  the  flation,  if  it  be  convenient  to  con 
tinue  the  length  ;  let  the  Follower  ftand  at  the  lafl  arrow,  and  let 
the  Leader  go  on  with  the  Chain,  and  fo  place  his  ftaff  that  it  and 
the  two  ftations  are  in  one  right  line ;  then  in  the  place  of  the  ftaff 
put  down  an  arrow,  and  go  o n$  always  direding  hifafelfto  phee 
his  ftaff,  and  confequently  his  arrow  by  the  two  ftations. 

When  you  have  continued  your  length,  till  you  have  nearly  loft 
fight  in  the  fartheft  flation,  fet  up  another  ftation-ftaff  in  the  place 
of  the  lafl;  arrow,  and  go  on  to  continue  by  the  two  neareft  ftations. 

But  withal  take  this  Caution^  that  it  is  not  fafe  to  continue  lengths 
very  long,  when  the  ftations  are  near  one  another. 

Laftiy,  when  your  length  is  very  great,  having  meafured  nine 
Chains,  let  the  Leader  go  on  and  fet  his  ftaff  down  at  the  tench ; 
now  let  the  Follower  put  his  ftaff  in  the  place  of  the  Leader’s,  and 
give  the  Leader  the  nine  arrows,  and  then  go  on.  But  obferve  to 
enter  in  your  Field-book  thefe  ten  Chains,  and  never  truft  to  your 
Memory.  And  if  your  length  confifts  of  ten  Chains  more,  work  as 
before,  and  enter  zo  Chains  ;  and  fo  on. 
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C  H  A  P.  IV. 

Of  the  Laying  out  of  hands, 

V  Jk  7  H  E  N  any  dumber  of  Acres,  Roods  and  Fercbcs  arc  ro  be 

V  V  laicl  0111 ;  >c  is  convenient  to  reduce  them  to  Square  links- 
which  may  be  done  thus:  * 

V?  c  40? 

If  the  Roods  are^i>  add  J  80S  to  the  Perches,  and  to  the  Sum 

C  3  J  (120J 

annex  4  Cyphers.  Divide  this  lad  by  1 6,  and  write  the  Quotient 
figures  if  they  be  5,  after  the  Acres. 

But  when  the  Quotient  Figures  are  but  4^  f  write  \  0nc  ^P^er,  £ 

c  }  a  I  two  Cyphers  ( 
after  the  Acres  and  then  the  Quotient  Figures  :  And  fo  "will  you 

have  the  fquare  links  required.  k  *  J 

•  ■ 

Ai  R.  P.  - 

Ex.  T.  Reduce  7.  2.  14  to  fquare  Links. 
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Ex.  IT.  Reduce  7*  o*  1 1  to  fquare  Links. 
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Ex.  III.  Reduce  7  0  oi  to  fquare  Links, 
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For,  either  the  Partition-line  is  required  to  be  parallel  to  fome 
other  line  aligned,  or  to  pafs  through  a  point  artigned  in  the  Fence, 
or  to  pafs  through  fome  point  affigned  within  the  Land. 

In  the  Solution  of  each  of  thefe  l  chufe  an  arithmetical  Approxi¬ 
mation  rather  than  a  Geometrical  Conftru&ion  ;  for  Reafons  fuftici- 
ently  known  to  thofe  who  have  pra&ifed. 

P  R  O  B.  I.  Let  it  be  required  to  cut  off  towards  AS,  Fig*  so.  8 
Acres  y  3  Rods  18  Perches  by  a  Line  drawn  parallel  to  AS. 

Firft,  Draw  parallel  to  AB  a  line  CD  by  guefs,  and  then  cad  up 
the  Content  of  the  Figure  CDHG,  which  fuppofe  to  be  7TL57‘s 

A.  R.  P. 

fquare  links,  which  is  Iefs  than  8  3  18,  or  886150  fquare  links, 

by  113675  fquare  links,  which  (hews  that  the  Partition- line  is  more 
towards  K. 

Now  divide  the  excefs  113675,  by  965,  the  length  of  CD  in 
links,  and  at  the  diftance  of  1 1 8  links  the  Quotient,  draw  EF  pa¬ 
rallel  to  CD,  and  it  will  be  fufficiently  neat  the  Pattition-line  re- 
quired. 

But  if  by  Curiofityyou  are  led  to  correft  the  Variation;  you 
may  conceive  C  D,to  be  a  Line  given  in  Pofition,  and  113675  fquare 
links,  to  be  the  quantity  to  be  cut  off,  and  EF  the  Line  drawn  by 
guefs. 

But  if  the  Line  CD  had  cut  off  the  quantity  CDHG  greater  than 
that  required,  then  the  Partition-line  had  been  more  towards  GH, 
whole  Diftance  from  C.D,  would  be  found  as  before,  by  dividing 
the  Difference  by  the  Length  CD. 

A.  R.  P. 

P  R  O  B.  II.  To  cut  off  5  o  35  towards  Lf  Fig.  11,  by  a  Line 
drawn  from  the  Point  V. 

A.  R.  P. 

Reduce  the  given  quantity  5  o  3  5  to  fquare  Links,  and  they 
will  be 5*21875. 

Then  draw  L  V,  forming  the  Triangle  V  L  W,  which  being  cau 
up  amounts  to  3800  fquare  links,  which  is  too  little. 

To  the  next  Angle  draw  V  M,  forming  the  Triangle  V  LM, 
which  being  caft  up  will  be  found  to  amount  to  197631  fquare  links, 
which  added  to  the  Triangle  V  L  W,  you  have  328431  fquare 
links,  the  Content  of  the  Trapezium  V  W  LM  ;  which  is  ftiiltoo 

little.  /  r 

To  the  next  Angle  draw  V  P  forming  anocher  Triangle,  whole 
Content  403850  fquare  links  added  to  318431  the  Content  of  the 
preceeding  Figure,  gives  732281  fquare  links,  which  is  m6re  than 
the  required  quantity  by  1 10407  fquare  links  \  therefore  the  Parti¬ 
tion  line  palfes  between  P  and  M.  Divide  the  Excefs  by  497?  had 
.  K  k 
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the  length  of  VO  the  Perpendicular  in  links  ;  and  lay  423  the  Quo1 
dent  from  l3  to  N  ;  and  (6  (hall  V  N  be  the  true  line  of  Partition 

A.  R.  P. 

PRO  B.  III.  To  cut  off  7  3  13  towards  D  from  a  Lins  faffing 

Ij  the  Point  A.  fee  Fig.  1 

Tt  may  be  thus  performed  ;  confider  through  which  two  Ades  the 
Partition-line  will  pafr«  Reduce  the  Figure  to  a  Trapezium ,  Bill  re¬ 
taining  thofe  Tides.  Which  divide  by  a  line  through  the  afiigned 
point  A,  as  taught  in  the  Arft  Book. 

Bur,  becaufe  this  Method  is  tedious,  and  depends  on  the  Con- 
courfeof  many  lines;  and  tho’  we  Hiould  ufe  Numbers,  wc  fhould 
little  mend  the  matter,  and  indeed  is  often  impoflible  to  be  per¬ 
formed  by  one  Angle  line,  it  may  not  be  amifs  to  fliew  how  to  do  it 
by  two  lines. 

From  A  to  any  two  Angles  H  &  B  draw  the  lines  AH,  AB,  form¬ 
ing  the  Triangle  AHB,  which  being  cad  up  amounts  to  338000 
fquare  links  lefs  than  the  quantity  required. 

To  the  next  Angle  C  draw  AC  forming  the  Triangle  ABC,  which 
being  cad  up  amounts  to  3215*00  fquare  links,  which  added  to  the 
Triangle  AHB  gives  6605*00  fquare  links,  which  are  dill  Jefs  than 
the  quantity  required. 

To  the  next  Angle  F  draw  A  F,  forming  the  Triangle  ACF,  whofe 
Content  180800  fquare  links  added  to  the  preceeding  Triangles 

AHB  ABC  gives  941300,  which  exceeds  the  quantity  required  by 

1 5 8 1 7 y  fquare  links;  now  divide  this  Exccfs  158175  by  191  half 
the  length  of  the  Perpendicular  EL,  and  lay  the  Quotient  541  from 
F  to  D,  and  draw  AD ;  and  fo  will  the  lines  HA  AD  be  the  Partition 
required. 

It  may  not  be  improper,  perhaps  to  add  in  this  place,  the  manner 
of  cading  up  fuch  Fields  as  confid  of  many  fmall  Breaks  in  the 
Hedges;  without  reducing  them  to  a  multitude  of  Triangles,  e,  g. 

Let  Fig.  13,  be  fuch  a  Field.  Produce  NM,  fome  one  of  the 
longed  Tides  ;  then  lay  the  edge  of  a  drait  Ruler  from  M,  one  of 
the  Angles  at  the  end  ofN  M,  to  G  the  next  but  one;  hold¬ 
ing  the  Ruler  thus  fad  ,  take  with  a  pair  of  Compares  the 
didance  from  L  to  the  Edge  of  the  Ruler,  and  with  this  didance  let 
one  point  of  the  Compares  move  gently  clofe  to  the  Ruler,wfiile  the 
other  point  traces  out  a  Line  parallel  to  it,  and  erodes  NM  in 
Now  draw  GQ^,  and  it  will  reduce  that  fide  of  the  Figure,  which 
was  bounded  by  the  two  lines  ML  LG,* to  another  bounded  byGQ, 
one  Angle  line  only. 

In  like  manner  QG  being  produced,  and  a  Ruler  laid  from  G  to 
E,  carry  the  didance  of  F  from  the  Ruler  parallel  to  it,  rill  you 
crofs  M  Gin  K-  Secondly,  lay  a  Ruler  from  K  to  the  next  point 
D,  and  carry  the  didance  of  E,  the  lad  point  ©.  from  the  Ruler 
parallel  to  k,  till  you  crofs  MG  in  H.  Thirdly,  lay  a  Ruler  from 
H  to  the  next  point  C,  and  carry  the  didance  of  D  the  lad  point 
from  it,  parallel,  till  you  crofs  M  G  in  I.  Ladiy,  Draw  I  C; 

„  and 
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and  the  f*de  G  C  which  confided  of  the  four  lines  GF  FE  ED  DC, 
will  be  reduced  to  the  fide  IC,  confidingof  one  line  only.  And  in 
like  manner  we  might  proceed  if  the  lines  were  never  fo  many. 

And  thus  laying  a  Ruler  from  C  P  draw  P  O ;  and  in  like  manner 
A  CL  So  will  the  ten  fided  Figure  be  reduced  to  a  four  fided  one. 
and  fo  then  may  be  cad  up  by  one  Multiplication  only. 

Provide  a  Plate  of  thin  Brafs  in  form  of  an  Arch  of  a  Circle ;  near 
vvhofe  ends  let  there  be  drilled  fmall  holes  ;  thro’  which  dring  it  with 
a  very  fine  Hair.  Being  thus  provided  ;  when  a  Hedge  as  GC  bends 
in  and  out  in  feveral  places,  and  thofe  Bends  contain  very  fmall 
ipaces  ;  lay  the  Hair  over  it  length  wife,  fo  that  the  quantities  cut 
off  from  the  Figure  thereby  may  be  equal  to  thofe  added  to  it;  and 
with  your  Protrading  pin  near  the  ends  of  the  Hair  make  two  Marks, 
through  which  draw  a  drait  Line  ;  and  fo  will  this  irregular  fide  be 
reduced  to  a  regular  one.  And  here  we  may  obferve.  that  in  very 
fmall  Bends,  by  the  Eye  we  judge  better  than  we  can  ’by  the  Com- 
pafles. 

Ladly,  if  Hedges  confid  of  large  Curvatures  fas  in  Fig.  14.  iye) 
Chufe  out  i’uch  points,  and  fo  many  of  them  that  right  lines  drawn 
from  point  to  point,  may  vary  the  Quantity  by  fuch  Quantities  on¬ 
ly  as  may  be  rejeded.  And  herein  your  Hair  will  be  a  ready  Af- 
fidance. 


CHAP.  V. 

T he  ufe  of  the  Theodolite  exemplified  in  Suryejing 
feveral  Tar  cels  of  Land  lying  together. 

AFter  a  general  Defcription  of  Indruments  and  their  Ufes;  fome 
pradical  Examples  are  necedary  to  illudrate  and  explain  the 
particular  Varieties  which  often  occur. 

The  following  Example  l  have  handled  in  the  fame  Method  which 
I  my  felf  pradife. 

Thelndrument  which  I  ufe  \s  a  Theodolite  numbred  on  the  Limb 
from  the  left  to  right;  and  in  the  Box  (which  is  fixt  to  the  Index) 
from  the  right  to  the  left ;  the  Eye  being  fuppofed  in  the  Cea* 
ter. 

The  Cheiiny  the  Off-fet  Staff,  the  Arrows ,  &c.  are  as  deferibed  in 
the*  third  Chaprer. 

The  Field-Book  I  divide  into  three  Columns.  The  middlemod 
contains  the  feveral  Lengths  taken  by  the  Chain.  The  ourermod  Co¬ 
lumns  contain  the  feveral  Off-fets  and  the  Defcription  of  the  mod  re¬ 
markable  Objeds,  which  are  to  be  met  with  in  the  Survey* 
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By  the  Mark©,  I  denote  a  Station,  by  V  I  denote  an  Angle,  by  B 
I  denote  a  Bearing,  by  Int.  I  denote  a  cutting  a  Hedge  by  the  Chain, 
by  Ag.  I  denote  fome  remarkable  Obje&on  the  farther  fide  of  the 
Hedge.  Thefe  Symbols  I  have  ufed  inftead  of  Words,  becaufe  they 
eonftantly  fall  in  the  way  ;  but  other  Obje&s  which  are  mere  rare¬ 
ly  met  with  1  exprefs  by  Words. 

Being  thus  provided,  in  the  firft  Page  of  the  Field-Book  near  the 
top  I  enter  the  Tide  of  my  Survey.  Then  having  fixt  my  Inftru- 
ment  in  fome  convenient  place,  as  A  to  begin  at,  I  enter  in  the  mid¬ 
dle  Column. o  i.  denoting  the  firft  ftation. 

Here  may  be  obferved  that  I  always  chufe  to  work  in  a  Lane,  as 
oft  as  Opportunity  prefents. 

My  Inftrument  being  planted  at  A, I  fend  a  ftation  ftafF  forwards  in 
the  Lane  as  far  I  can  fee  diftin&ly  ;  the  farther  the  better  (fuppofe 
to  B3j.  and  .when  I  work  in  the  Land,  I  fend  a  ftation  ftaff  to  the 
next  eminent  Bend  in  the  Hedge  or  even  to  the  farther  end  [of  it,  if 
the  Line  from  the  Inftrumentto  the  Staff  be  not  too  great  a  diftance 
from  the  Hedge,  fo  as  to  caufe  Off-fets  greater  than  a  Chain  or  a 
Chain  and  a  half  or  thereabouts.  For  Off- fees  taken  too  oreat,  pro-  • 
duce  fome  Uncertainties. 


Firft  then,  I  obferve  the  Bearing  of  the  line  AB,  thus,  the  Flow¬ 
er-de-luce  in  the  Box  being  towards  me,  I  direeft  the  Sights  to  B3 
and  then  find  the  Needle  cut  327°,  which  I  enter  in  the  middle  Co¬ 
lumn  under  ©  1.  thus,  £3 27°. 

The  Obfervation  being  made  of  the  Line’s  pofition,  which  I  am 
about  to  mealure,  the  next  thing  is  to  lay  the  Chain  from  this  ftation 
A  in  a  right  line  towards  the  next  ftation  B3 ;  which  being  done  I 
let  it  lie,  till  I  have  entred  the  Occurrences  in  this  Chain’s  length 
viz.  I  meafure  the  Diftances  of  the  Chain  from  the  Brow  of  each 
Ditch,  which  I  enter  in  the  outfide  Columns,  that  of  the  right  Hand  of 
the  Chain  in  the  right  Hand  CoJumn»thac  on  the  left  in  the  left  Hand 
Column,  andalfo  the  Names  of  thePerfons  who  own  thefe  Lands 
abutting  *  or  if  thefe  Lands  are  fome  of  thofe  which  I  am  about  to 
lurvey,  I  enter  the  Names  of  them,  and  in  all  cafes  exprefs  to  which 
Land  the  Hedge  belongs. 

Thefe  Precepts  I  (hall  not  repeat,  though  I  (hall  ever  make  ufe  of 
them,  but  if  I  ufe  any  other,  I  (hall  lay  them  down  the  firft  time  I 
meet  with  them  in  this  Example,  but  not  afterwards. 

Fitft  then,  I  enter  o  in  the  middle  Column,  and  20  in  the  fight 
Hand  one,  and  20  in  the  left,  denoting  that  at  no  diftance,  or  at 
the  Inftrument,  the  Ditch  on  the  right  Hand  is  20  links  from  the 
chain,  and  that  on  the  left  alfo  20.  In  the  right  hand  column  l 
vvrite  l\  tlham  h  ary  s  Land,  Hedge  to  Wary ;  and  in  the  left,  Lord  Ti - 

-  rxT  >  U  Lord ;  becaufe  the  L*nd  and  Hedge  on  the  rjphc 

is  Wary  s,  and  that  on  the  left  my  Lord's- 
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Being  come  to  a9  I  am  right  againfl;  the  South  Hedge  of  H-iz.le 
Spring,  and  alfo  of  Woodfidd ,  and  there  find  the  diflance  from  the  • 
Ditch  on  the  right  band  to  be  z$,  and  on  the  left  to  be  20,  and 
that  afterwards  the  Hedge  on  the  right  hand  belongs  to  Hazle 
Spring,  and  on  the  left  to  Woodficld*-  Therefore  I  enter  in  the  mid¬ 
dle  Column  65,  and  in  the  right  hand  Column  1  enter  25-,  ag.  Hedge 
on'ffazle  Spring ,  Hedge  to  Spring  ;  and  in  the  left  20,  ag.  Hedge  on  • 
Woodfidd ,  Hedge  to  Field. 

Here  may  be  obferved  that  T  always  meafure  thefe  OfFfecs  or  Di- 
fiances  of  the  Chain  from  the  Hedge  (with  my  ten  link  Staff  which- 
I  therefore  call  my  Off-fet  Staff')  perpendicular  to  the  Chain,  and  (o 
far  till  I  come  to  that  Brow  of  the  Ditch,  which  is  (arched  from  the- 
Stem  of  the  Hedge.  And  that  here  by  the  Brow  of  the  Ditch  l 
mean  the  determined  Diflance  of  five  Links  from  the  Stem  ohthe 
Hedge.  And  in  order  to  lay  this  flafF  perpendicular  to  the  Chain, 
it  would  be  convenient  to  have  two  pieces  at  one  end  of  it  at  right 
Angles,  lfke  the  Squares  ufed  on  a  Drawing-board;  and  thefe 
pieces  for  Convenience  in  Carriage,  may  be  made  to  fall  into  .the 
Staff  by  Springs  like  a  CJafp-knife; 

Having  entred  niy  Obfervations  in  my  firfl  Length  of  my  Chain, 

I  obferve  what  place  of  the  Ground  is  exa&ly  under  the  Centre  of- 
my  Inflrument,  by  dropping  a  Musket  bullet;  then  I  remove  niy 
Inflrumenr,  and  in  that  place  fix  as  upright  as  l  can,  a  Station- flafF,. 
and  then  proceed  with  the  Chain. 

And  becaufe  in  thelecond  and  third  Lengths  of  the  Chain  I  meet* 
with  no  fenfible  Turns  in  the  Hedge,  nor  other  material  Occurren¬ 
ces,  I  goon  to  lay  it  a  fourth  time,  and  there  againfl  45  links  1  find 
a  Bend  in  each  Hedge ;  where  on  the  right  Hand  the  Brow  of  the 
Ditch  is  50  links  diftant  from  the  Chain,  and  on  the  left  40  •  there¬ 
fore  in  the  middle  Column  I  enter  345  (denoting  3  chains  45  -links) 
and  in  the  right  hand  Column  50,  and  in  the  left  40,  . 

And  here  may  be  obferved  chat  I  take  Off- fees  only  at  each  end 
of  fuch  parts  of  a  Hedge  as  run  very  nearly  llraic,  omitting  the  in¬ 
termediate  parts  ;  fince  when  the  Extreams  of  a  right  line  arc 

given,  that  right  Lino  it  felf  is  alfo  given.  So  here,  though 

the  Diflance  of  the  Hedges  from  the  Chain  between  a  and 
b  continually  vary,  yet  I  only  cake  the  Off-fets  at-*  and' 6,  fince, 

thefe  are  fufiicienr.  But  when  the  Hedge  runs  on  with  a  conti¬ 

nued  but  irregular  Curvature,  I  take  Off  lets  at  every  Chain  or  half 
Chains  length  cr  perhaps  ofeener,  as  the  thing  requires.  But  when 
the  Curvature  is  regu  ar,  I  cake  its  Extremities  by  Off-fets,  and  ex- 
prefs  its  Nature  by  a  Sketch,  in  the  out  fide  Columns  figured. 

In  going  on  from  b  towards  B.  when  I  am  come  to  ct  the  Ch  in 
touches  the  Brow  of  the  lefc  Hand  Ditch,  againfl  20;  then  I  ask  the 
bind  mail  Man  how  many  Arrows  he  hath, he  anfwers  5  ;  then  t  enter 
in  the  middleColumn  520  (denoting  5  chains  20  links,),  and  in  the  left 
Hand  Column  00,  denoting  that  the  Brow  of  die  Ditch  is  at  no  dif- 
tancefromthe  Chain.  The  Chain  flill  lying  againfl  40  links,  1  find 
a  Bend  in  the  right  Hand  Hedge  ;  where  the  Ditch  is  diftant  from 
the.Chain  50  links* 
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Now  it  may  be  obferved  that  I  frequently  ask  the  Follower  of 
the  Chain,  and  alfo  the  Leader  how  many  Arrows  they  have,  efpe- 
cialiy  when  \  am  about  the  ofF-fec  or  other  occurrence,  partly  to 
know  the  Number  of  the  Chains,  and  partly  to  prevent  the  lols  of 
an  Arrow;  for  this  always  raifcs  a  Doubt  of  the  Length,  and  muft 
be  removed  before  we  proceed  ;  and  left  when  a  Stick  is  dropc 
another  may  be  pickt  up  in  its  room,  1  always  give  my  Arrows  feme 
Marks  of  Diftindiom 

If  the  Sum  of  the  Arrows  in  both  my  Afliftants  Hands  are  lefs 
than  nine,  then  the  laft  Length  muft  either  be  remeafured,  fince  its 
doutful,  or  elfe  the  Surveyor  muft  ftep  it,  and  thereby  difeover, 
which  dropt  it:  And  this  with  a  little  pratftice  he  will  eafily  do 
by  counting  his  Steps,  and  ufing  himfelf  to  ftep  about  the  fame  dif- 
tance  each  Step;  and  by  loofmg  a  Button  of  his  Coat  when  he  hath 
gone  as  many  Steps  (as  by  Experience  he  knows)  carry  him  the 
Length  of  a  Chain.  And  hence  he  may  know  exa&ly  the  Number 
oftheChains,  though  he  cannot  perhaps  find  exactly  the  odd  Mea~ 
fure.  But  the-  Number  of  Chains  is  Efficient,  becaufe  the  Error 
by  dropping  Arrows  always  falls  in  whole  Chains# 

In  like  manner,  at  the  Length  of  juft  Boo,  becaufe  the  Chain  tou¬ 
ches  the  right  Hand  Ditch,  and  is  diftant  from  the  Bend  in  the  left 
hand  40  Links  ;  I  enter  in  the  middle  Column  800,  in  the  right 
hand  Column  00,  and  in  the  left  40. 

Then  I  continue  on  to  my  ftation-fiafiF  atB3,  which  1  find  to  beat 
the  Length  of  8i5,where  becaufe  there  is  no  Bend  in  the  Hedge,  nor 
other  material  occurrence;  I  enter- 825-  in  the  middle  Column,  and 
under  it  I  draw  a  Line,  denoting  that  this  Length,  and  all  the  oc¬ 
currences  therein  are  obferved  and  entered  in  the  Field-book. 

Since  1  have  endeavoured  to  be  plain  and  ea(y  in  this  firft  Length  ; 
fo  fhall  I  in  the  following  part  of  this  Example,  be  as  concife  as  I 
can,  unlefs  where  I  nioet  with  Matter  not  before  fpoken  of;  refer¬ 
ring  the  Reader  rather  to  the  Field*book  and  Explanations,  than  ti¬ 
ring  him  with  Repetitions. 

Being  come  to  BJ,  I  there  fo  plant  my  Inftrument,  by  help  of  my 
Bullet,  that  its  Center  is  direcftly  over  the  Hole,  which  the  Station- 
Raff  ftood  in  ;  and  I  fend  my.  Station  ftaff  forwards,  as  far  as  I  can 
conveniently  fee  it,  as  to  C. 

Now  with  the  beginning  of  the  Degrees  towards  me,  I  diretft  the 
fixt  Sights  back  to  the  Staff  at  A  ;  and  then  ferew  the  Inftrument  faft. 
And  then  with  the  Flower-de-luce  towards  me,  I  dired  the  Index 
to  the  Staff  at  C ;  and  there  find,  rhat  the  end  of  the  Index  next  me,., 
cuts  ioi°.  15',  and  the  South  end  of  the  Needle  points  at  304°.  45'. 
Therefore  I  enter  in  the  middle  Column  of  my  Field-book,  O  2,  and 
under  it  >  101°.  15',  and  next  under  this  B  3040.45';  denotingthac 
at  the  fecond  Station  the  Angle  made  is  202°.  15  ,  and  the-Bearingof 
the  fecond  Length  is  304°.  45'. 
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But  before  1  proceed,  I  examine  thefe  Numbers  thus  *  to  the  Bear¬ 
ing  of  the  lad  ftation  327°,  1  add  the  conflant  Number  180,  and 
and  from  the  Sum  507°,  I  fubftrad  the  prefent  Bearing  ^04°.  15'- 
and  find  the  Remainder  201°.  15',  exatdly  equal  to  the  Angle. 

Or  elfe,  to  the  Angle  201.  1 y,  I  add  the  prefent  Bearing  ^04%  . 
15';  and  from  the  Sum  507°  fubdratd  the  condant  Number  180,  fo 
fhall  the  Remainder  3i7°be  the  Bearing  of  the  lad  Length  exa&ly  as 
taken  at  the  lad  Station. 

And  this  Operation  l  place  in  the  outfide  Column  againd  the 
fame  Angle  and  Bearing,  to  fignifie  that  the  Angle  and  Bearing 
have  been  compared  and  do  agree. 

But  if  thefe  Numbers  thus  compared  do  not  agree,  the  prefent 
Angle  and  Bearing  mud  be  examined  and  corrected ;  and  if  after  fuch 
Examination  they  do  not  agree,  there  is  an  Error  in  the  lad  Bearing, 
which  may  be  taken  again  ;  thus,. 

The  Indrument  danding  in  the  fame  place,  I  dire&  the  Index,  the 
Flower-de-luce  being  from  me, to  the  lad  Ration  ftafF  at  A  ;  and  then 
will  the  South  end  of  the  Needle  point  at  the  fame  Degrees  which  it 
did,  when  the  Indrument  docd  at  A,  and  the  Index  was  direded 
to  B3., 

Having  thus  taken,  entered  and  examined  the  Angle  and  Bear¬ 
ing  ;  I  proceed  with  my  Chain,  and  find  the  Lengths  and  Occurren¬ 
ces  to  be  as  you  fee  them  in  the  Field  book. 

Then  fixing  my  Indrument,  as  before  taught  at  C  5  I  fend  my 
Station-ftafC  forward  to  D,  and  obferve,  and  enter  and  prove  the 
Bearing  and  Angle  at  C  ;  and  then  d retching  my  Chain  towards  D, 

I  find  at  the  Length  of  250,  a  Gate  on  my  right  hand,  and  at  260 
at  the  didance  of  10  links  the  corner  of  Ha zit  Spring,  Therefore 
in  the  middle  Column  I  enter  250,  and  right  agsind  it  in  the  right 
hand  Column  I  write  Gate ;  again  in  the  middle  Column  1  enter  260, 
and  right  againd  it  in  the  right  hand  Column  10  Corner.  And  then 
proceed  to  the  Station  daff  at  D. 

Having  finillit  the  Length  CD  and  fixt  the  Indrument  at  the  4th 
Station  D ;  I  do  not  go  up  the  Lane  towards  E  but  turn  off  towards  L ; 
in  order  to  clofe  in  Hazel  Spring  and  Spring  Clofe ,  always  obferving 
this  Law,  viz.  Never  to  make  a  Tour  greater  than  neceffity  requires, 
but  always  to  clofe  as  often  and  foon  as  podible. 

Therefore  having  fent  a  Staff  to  L  ;  I  obierve,  enter  and  prove  the 
Angle  and  Bearing  at  D. 

Here  maybe  obferved  that  when  Icame  to  K  in  the  fird  length,  the 
Hedge  on  the  right  hand  belonged  to  Weodfield, and  not  to  the  Lane ; 
and  therefore  1  entred  in  the  left  hand  Column,  Hedge  to  Field  ;and 
fince  this  note,  the  Hedge  on  the  left  hand  hath  continued  to  belong 
to  the  fame  Woodfidd ;  therefore  I  have  not  repeated  that  Occurrence. 
But  in  going  from  D  to  L,  at  the  Length  of  x  5  ]jnks,I  amagaind  the 
corner  of  Long  Mead ,  and  10  links  didant  from  it,  and  then  the 
hedge  belongs  to  Long  Mead.  Therefore  after  ©4.  2,590. 20', B  161© 
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io,  1  enter  in  the  middle  Column  15,  and  on  the  left  hand  io 
Corner,  then  on  Long  Mead,  then  Hedge  io  Long  Mead. 

■  But  btcaufe  on  the  right  hand  we  have  fti WHazle  Spring,  and  the 
Hedge  is  (lid  to  the  Spring,  and  bccaufe  the(e  have  been  always  o nr 
the  left  hand  fincet  fml  enter’d  them;  1  go  on  without  any  farther 
Remark  till  I  meet  with  a  different  occurrence. 

Being  come  to  L,  J  ohferve,  enter  and  prove  the  Bearing  and  Ah- 
gle  and  then  proceed  to  M.  At  M  I  obferve  and  proceed  in  like  man-» 
ner  to  N,  But  at  N,  the  feventh  Station,  inffead  of  going  on  in  the 
Lane,  l  proceed  to  dole  in  Hazlc  Springy  and  therefore  fend  a  (lation 
(luff  to  O  in  Soring  Clofc. 

Therefore  at  the  feventh  (lation  N  in  the  Lane,  having  obferved 
emred-  and  prov’d  the  Angle  M  N  O,  and  the  Bearing  of  the  Line 
N  O  and  dire&ed  the  Chain  from  N  towards  O;  J  find  the  Chain 
cuts  the  Brow  of  the  Ditch  at  io  Links  diftant  from  N  ;  therefore  in 
the  middle  Column  1  enter  io  -Inr .  denoting  the  Chains  interfering 
the  hedge,  and  before  I  write  in  Spring  Cloje,  denoting  that  the  Land 
we  are  in  is  called  Spring  Clofe,  and  in  tire  right  hand  Column  but 
the  next  Line-I  write  Hazle  Spring,  and  under  this  Hedge  to  Sprint 
denoting  that  the  Land  on  our  right  hand  is  Hazle  Spring ,  and  that 
the  hedge  belongs  to  the  fame.  Then  (  proceed  to  obferve,  mea¬ 
sure  and  enter  rhef:  occurrences,  as  they  are  found  in  the  Field-Book 
till  1  come  to  O. 

At  O,  I  obferve,  enter  and  prove,  and  proceed  as  ufual  towards 
QJ3;  noting  that  at  the  length  7x0  the  Chain  did  cut  the  hedge  in 
the  very  corner  of  the  Fence;  and  therefore  enter  in  the  middle  Co¬ 
lumn  720  Z^and  in  the  right  hand  Column  00  Corner ,  and  then  in 
the  middle  Column  I  write  in  William  Wary's  Land;  and  (o  proceed 
to  Q.  v 

Being  come  to  Qv  the  ninth  Station,  I  fend  a  (lation- dafT towards 
A  ;  and  then  obferve,  enter  and  prove  my  Angle  and  Bearing  5  and 
(o  proceed  with  the  Chain  entering  all  occurrences,  as  in  the  Field- 
book,  till  coming  to  the  length  S30,  1  find  my  felf  right  againft  the 
corner  of  Hazel  Spring,  and  43  diffant  from  it ;  which  beint?  entred 
as  you  fee  in  the  Field  book,  I  write  in  the  middle  Column  *  Clofe 
Hazel- Jpring,  denoting  that  the  Extremity  of  this  Off-fet  co-incides 
With  the  firfl  Off-fec  taken  to  Hazel  fpring. 

Having  thus  compleated  Hazelfpring,  [  return  to  N,  my  (lation 
in  the  Lane  according  to  that  general  Law  I  always  obferve  of 

working  in  a  Lane,  and  according  to  that  Law  of  clofing  as  oft  as 
poffible.  b 

Nowifi  rurnback  the  Leavesofmy  Field  book,  I  find  the  (lation 
immediately  before  my  coming  into  Sfring-Clojt  was  by  Number  the 
(even th.  Therefore  in  my  Field-book  I  enter  0  7. 

But  here  may  be  obferved  that  when  (oever  I  defign  to  return  to  the 
fame  (lation  ;  before  I  left  it,  J  cut  a  Turf  from  the  hole  where  the 
Uaff  flood,  or  leave  fome  other  Mark,  whereby  I  may  exadly 
find  it  again  readily  5  and  in  the  Filed:book  to  the  Mark  j  prc„ 

fix.- 
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fix  tbe  Letter  R ;  by  which  and  the  other  concomitant  Notes  I  rea" 
dily  difeover  the  number  of  the  Station.  t 

Having  now  planted  my  Infirumenca  fecond  time  atN,  and  lent 
a  Staff  forwards  to  R,  1  obfervethe  Angle  MNR  made  by  tne  Line 
NR  I  am  next  about  tomeafure5  and  the  Line  MN,that  which  i  mea- 
fured  immediately  before  1  came  to  N  the  hr  ft  time. 

And  this  1  always  make  a  conftant  Law,  viz.  To  obferve  the 
Angle  with  that  Line  which  was  meafured  immediately  before  l 
came  to  the  Ration,  where  1  took  the  Angle  the  fird  time*  So  here 
)  obferve  the  Angle  made  with  M.  N  and  not  with  any  other  as 
ON,  and  therefore  in  proving  the  Angle  MNR,  i  uic  the  Beaming 
of  MN  taken  at  M. 

Now  having  taken,  enter’d  and  prov  d  the  Angle  MN*.,  anu  tee 
Bearing  of  NR  ;  l  go  on  with  the  Chain  towards'  R,  entering  tRe 
feveral  occurrences  as  you  find  them  in  the  Field-bock. 

Being  come  to  R,  the  tenth  Station,  chough  my  Defign  is  to  cn- 
clofe  Spring  Clofe ;  yet  becaufe  the  lad  length  continued  drait  for¬ 
wards,  will  take  the  South  hedge  of  Long  Mend*,  in  the  middle  ^o* 
lumn  1  enter  ©  io,  ^180.*  and  then  direT  the  Leader  of  mV  Chain 
to  lay  it  right  forwards  by  help  of  the  Stations R  and  N.  And  ac¬ 
cordingly  1  enter  the  occurrences  of  that  Length,  as  you  fee  in  the 

Field  Book.  .  ~  . 

This  finifht  1  return  to  R,  and  fending  a  Station  daft  to  S  5  1  en¬ 
ter  again  O  10  and  the  Angle  and  Bearing  at  R;  and  fo  proceed 

'  ^  A  •  1  •  ’  ’  1  r 

And  then  from  S  to  T ;  and  fo  from  T  the  nth  Station  to  \ , 

enclofing  Spring  Clofe.  .  , 

Spring  Clofe  being  finifhed,  1  return  to  my  4th  dation  at  D.  And 
then  fend  a  Station  Raff  forwards  to  E  ;  and  then  under  O  4,  obferve 
and  enter  the  Bearing  of  D  E,  and  the  AngleCDE;  and  then  by 
the  Beating  of  CD, taken  at  the  Station  C  immediately  before  I  came 
to  D,  prove  tbe  Angle  CDE  ;  and  proceed  with  the  Chain  entering 
all  occurrences  as  ufual. 

Being  come  10  E ;  1  fend  the  dation  to  F,  in  order  to  dole  in 
Woodfidd.  Now  after  I  have  obferved  and  entred  the  Angle  ana 
Bearing  at  the  thirteenth  dation  E,  when  I  come  to  ptovc  them  5 
I  find  by  adding  i8c°  to  3  53°*  15',  the  faring  the  Line  which 
brought  me  to  this  Ration  5  and  when  from  the  fum  53  >°;  1  5  have 
fubRra&ed  82°  the  prefent  Bearing,  I  find  the  Remainder  to  be 
4510  15b  a  Number  greater  than  360.  Now  as  oft  as  this  happen. ■» 
1  leflen  this  Number  by  360  degrees,  and  io  will  the  Remainder  bw 
as  in  this  Example  910.  15'  the  prefent  Angle  exadly.  ^ 

Then  entring  the  occurrences,  I  proceed  to  F,  and  in  like 
ner  from  F  to  G,  from  G  to  H,  from  H  to  I,  and  then  Trom  the 
feventeenth  Ration  to  K  thereby  enclofing  Ifoodfield* 

This  done,  I  return  to  E,  and  there  becaufe  1  can  continue  my 
Length  DE,  right  forwards  conveniently  1  enter  ©  13,  <  ibo°.  00, 
and  then  go  on  to  V.  And 
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And  then'cntring  Angles, Bearings  and  o  her  Occurrences;  l  pro¬ 
ceed  from  V  to  W,  and  from  W  to  X  the  *orh  Nation. 

Being  come  to  X,  and  having  entred  <134°.  10  and  B  30; 0  40', 
then  after  1  have  added  i8c°.  00  to  the  la  ft  Bearing  2°  00',  1  find 
the  Sum  *82  00,  is  lefs  than  307° 40'  the  prefent  Bearing ;  infuch 
Cafes  I  always  add  360  to  the  Sum  1 82  and  then  from  the  Refulc 
taking  the  prefenc  Bearing  307°.  40',  the  Remainder  will  be,  as  in 
this  Example  2340  zo,  the  prefent  Angle. 

Then  1  proceed  to  Y,  and  from  Y  to  Z. 

Being  come  to  Z,  the  zzd  Starion,  in  order  to  enclofe  Long  Mead, 
I  goof!  to  ct,  from  ct  to  /3,  from  /3  to  y;  where  becaufe  the  feveral 
Bends  of  the  River  cannot  fo  commodioufiy  be  taken  without  it, from 
y  I  go  off  to  S ;  and  then  from  y  to  e ,  from  e  to  £,  from  £  to  r>\  and 
from  n  the  28th  Ration  to  G  ;  thereby  enclofing  Long  Mead.  And  then 
return  to  Z. 

Being  come  to  Z,  I  find  it  convenient  to  continue  my  length  ftrait 
forwards,  and  therefore  under  ©  zz,  I  write  <180,  and  fogoon 
to  from  *  to  A,  from  A  to  tt;  and  then  in  order  to  enclofe  Butts 
Clofe ,  I  go  off  from  nr,  the  3 1  ft  Ration  to  p,  and  p  to  c, 

Then  returning  to  tt,  I  go  on  to  A“  the  3  3d  Ration,  and  then  in 
order  to  clofe  the  Home  Clofe,  I  go  oft  to  B2,  and  fo  then  to  Y25  and 
D. 

Returning  then  to  A2,  I  go  on  to  E2,  from  R2  to  P,  from  PtoG\ 
and  from  G2  to  H\  the  41ft  Ration. 

Being  come  to  H2,  in  order  to  clofe  in  Mottle  Mead,  I  go  of  to  T 
from  I1  to  K\  from  IT  to  L‘,*the  44th  Pofition,  and  from  L2to  NT, 
and  fo  is  Mottle  Mead  finifhed. 

Then  in  order  to  enclofe  Hade  Wood  I  go  from  L2  to  N2,  from  N2, 
to  the  AngleatF,  and  fo  is  HazleWood  finifhed. 

Then  I  return  to  ET  the  39th  Ration,  and  thence  go  to  Q\  and 
from  O2  to  P2  the  45th  Ration. 

And  now  in  order  to  clofe  in  Hazle  Field,  1  go  from  P2  to  Qfand 
from  LT  to  T2. 

Which  being  done,  I  go  from  P2to  R2,  and  from  R2  to  Ss;  and  Co 
the  whole  is  finifhed,  as  you  find  it  in  the  Field  Book,  and  as  far  as 
relates  to  the  Field  Work. 

It  remains  to  (hew  how  this  Work  may  be  plotted  withour  any 
regard  to  the  Memory;  nay,  though  it  werefurvey’d  by  one  Perfon 
how  it  may  be  plotted  by  another  who  never  favv  the  Land  ;  pro¬ 
vided  that  the  Perfon  who  Purvey’d  it  hath  ftri&fy  obferved  the  Laws 
here  laid  down.  And  I  do  aftirm,  that  any  Method  of  keeping  a 
Field-book  which  lays  a  Burthen  on  the  Memory,  or  by  which  a 
Perfon  remote  from  the  Land,  cannot  plot  it.  is  imperfect  and  ought 
not  to  bepra&ifed. 
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* 

7o  protract  the  Observations  contained  in  the 
pr eceeding  Field-Tool^ 

I/Irft,  I  draw  parallel  right  Lines,  as  thofe  in  the  Scheme  markc 
N  S,  reprefenting  Meridians  or  North  and  South  Lines,  at  a 
Diilancc  from  one  another  not  exceeding  the  breadth  of  the  Diame- 
trical  part  of  the  P  rot  rafter. 

Then  picking  out  fome  convenient  Place  to  reprefent  the  firft  fta* 
tionas  A  ;  my  Field-book  being  open  before  me,  I  lay  the  Center¬ 
ed  the  Preiraftor  on  the  Point  A,  and  the  Diameter  parallel  to  the 
i-Jnes  N  S,  and  the  beginning  of  the  Degrees  downwards,  becaufe 
the  Bearing  is  more  than  180  ;  then  againfl;  327  degrees  I  make  a 
Mark  with  my  Protrafting  Pin.  to  which  I  draw  an  obfeure  Line  from 
A,  reprefenting  the  Chain-line  from  the  flation  A  to  the  flation 
B. 

Then  to  this  obfeure  Line  I  lay  the  Edge  of  my  Plotting  Scale ,  the 
beginning  of  the  Divifions  coinciding  with  A,  and  encreafing  to¬ 
wards  the  next  flation  B,  and  becaufe  the  Off  fees  in  the  flrfl  length 
are  taken  at  the  Diflances  654  34^  510,  5-40,  800,  825  ;  there¬ 
fore  againfl  thefe  Numbers  on  the  Scale  I  make  Marks  in  the  ob¬ 
feure  Line  clole  to  the  Edge  of  the  Scale. 

1  his  done,  I  turn  my  Scale  perpendicular  to  the  obfeure  Line,  and 
apply  it  fucceflively  to  thefe  feveral  Points,  and  there  prick  off  the 
lengths  of  the  feveral  Off  fets  on  their  refpe&ive  Tides  of  the  obfeure 
Line  ;  fo  at  A,  I  prick  off  20  on  the  right  hand  and  20  on  the  left ; 
at  the  length  65  which  is  the  next  point,  1  prick  off  2  5  on  the  right 
hand  and  20  on  the  left;  and  at  the  next  point  which  is  at  the  dif- 
rance  345,  1  prick  off' 50  on  the  right  hand,  and  40  on  the  left;  at 
the  fourth  point,  which  is  at  the  diflance  510,  I  prick  off  00  to  the 
lea  hand  ;  at  the  fifth  Point,  which  is  at  the  diflance  540,  I  prick 
on  50  to  the  right  hand  ;  at  the  next  point  which  is  at  the  diflance 
800,  I  prick  off  00  to  the  right  hand,  and  40  to  the  left  ;  at  the  lafl 
point,  becaufe  no  Off-fet  was  taken,  I  lay  none  down. 

And  now  if  Lines  are  drawn  from  point  to  point  on  each  flde  of 
the  obfeure  fine,  they  will  reprefent  the  Fences  as  was  required. 
But  when  the  Off  fet  is  00,  as  in  the  fourth  and  ftftth  Diflances, 
thofe  points,  to  prevent  being  overlook'd,  ihould  be  mark'd  with  a 
black  lead  Pencil,  -or  tomsching  dfe  which  may  be  eafiiy  rub’d  out 
again. 

At  the  fecond  Diflance,  where  we  were  againfl  the  South  Fences 
of  Woodfidd and  Hazel  Spring ,  wirh  a  black  lead  Pencil  draw  two 
fhorc  lines,  cutting  the  Lane,  todenote  that  the  South  Fences  come 
■up  tb  the  Lane,  and  will  hereafter  be  of  ufe  in  clofmg  chefe  Plots. 

\  Having 
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Hiving' 'thus  finiflfd  my  fird  length,  1  produce  ic,  if  occafion  re¬ 
quire  from  B,  both  wavs,  tili  it  is  as  long  each  way  as  the  Radius  of 
the  Protractor*  Then  I  place  the  Center  of  the  Protractor  on  B,  and 
thereon  turn  it  about,  becaufe  the  Degrees  of  the  npxc  Angle  are 
more  than  180,  till  the  beginning  of  the  Degrees  of  the  Protractor 
are  contrary  to  the  lad  ftacion  A,  and  the  Diameter  coincident  with 
A  B.  Then  ciofe  to  the  edge  of  the  Protractor  right  againft  201,  1 5' 

1  make  a  Mark  with  my  Protracting  Pin ,  and  toic  from  B  draw  an 
obfeure  line  reprefenting  the  Chain  line  from  B  to  C. 

Then  1  turn  the  Protractor  about,  the  C  enter  dill  coinciding  with 
13,  and  becaufe  the  Bearing  is  more  than  180,  the  beginning  of 
the  Degrees  towards  S.  arid  the  Diameter  parallel  to  the  Meridians ; 
and  then  if  you  have  truly  wrought,  the  line  BC  before  drawn  will 
meet  the  Limb  of  the  Protractor  againd  $04’.  15',  the  bearing  of 
the  line  BC. 

But  if  it  doth  not;  the  line  B  C  ‘is  not  in  its  true  Pofition,  and  mud 
be  corrected  before  you  proceed. 

Or  thus,  the  Center  of  the  Protractor  coinciding  with  B,  I  turn  it 
about  till  the  beginning  of  the  Degrees  is  towards  $.  becaufe  the  bear¬ 
ing  is  greater  than  180,  and  till  the  Diameter  lies  parallel  to  the 
Meridians  j  and  then  ciofe  to  the  edge  of  th q  Protractor  ,  with  my 
Protracting  Pin ,  1  make  a  Mark  againft  3040.  1  the  bearing  of  the 
line  DC,  and  to  it  from  B  draw  a  flrait  line  reprefenting  the  draft 
line  BC.  Then  turning  the  Protractor  about  on  the  Center  C,  and 
becaufe  the  Angle  there  taken  was  of  202°.  1  s  more  than  180  f 
turn  the  beginning  of  the  Degrees  of  the  ProtraClor  contrary  to  rhe 
lad  dation  A,  and  the  Diameter  to  agree  with  AB ;  and  then  will  BC 
meet  the  limb  of  the  Protractor  againft  20 1°,  k'  if  the  Bearing  is 
truly  laid  down. 

And  thus  the  Plot  may  belaid  down  by  the  Bearings  and  exami¬ 
ned  by  the  Angles. 

Then  to  this  obfeure  Line,  1  apply  the  edge  of  my  Plotting  Scale, 
the  beginnings  of  the  Dividons  coinciding  with  the  prefent  dation 
and  the  Numbers  encreadng  towards  the  nextC;  and  then  dole  to 
the  edge  thereof  againft  240,  250,  the  lengths  where  the  OfF-fets 
were  taken, 1  make  Marks  with  my  Protra&ing-pin.  This  done,!  turn 
my  Scaie  perpendicular  to  the  obfeure  line,  and.  at  240,  1  prick  off 
15  to  the  left  Hand,  and  againd  250  which  gives  the  point  C,  I 
prick  off  to  to  the  right  Hand,  as  the  Field-book  dire&s.  Now  con¬ 
tinuing  the  Fences  to  thefe  OfF-fets,  1  fhall  have  finifht  the  fecond 
length  from  B  to  C. 

^  The  fecond  length  thus  finifht,  1  produce  it,  if  occafioti  require, 
from  C,  both  ways,  till  the  length  each  way  be  at  lead  equal  to 
the  Radius  of  the  P  rotraClor .  Then  1  place  the  Center  of  the  Protrac¬ 
tor  on  C,  and  becaufe  the  Degrees  of  the  Angle  at  C,  are  lefs  than 
t  co,  I  lay  the  beginning  of  the  Degrees  of  the  Protractor  towards  B, 
the  lad  dation,  and  the  Diameter  on  BC.  Then  ciofe  to  the  edge 
of  the  Protractor ,  with  my  Protracting  Pin ,  1  make  a  Mark  againft 
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140’.  45',  die  quantity  of  the  Angle  at  C,  and  to  it  draw  an  obfeure 
right  line  from  C,  reprefenting  the  line  irom  C  to  D. 

Then  turn  the  ProtraSlor  about,  its  Center  Bill  coinciding  with 
C,  becaule  the  bearing  is  more  than  180,  the  beginning  of  the  De¬ 
grees  towards  S  and  the  Diameter  parallel  to  the  Meridians  and 
then  if  you  have  workt  truly,  the  line  C  D  before  drawn  will’meet 
with  the  Limb  of  xhsProtnSor  againft  340°.  30',  the  bearing  of  the 
line  CD.  /  '■  . 

Bur  if  not,  the  line  CD  is  not  in  its  true  Pofition  and  muff  be 
corrected  before  you  proceed. 

From  the  laying  down  thefe  two  Angles  and  Bearings,  it  appears 
how  Errors,  often  happening  in  Pradife,  may  be  prevented. 

The  general  Laws  1  obferve  herein  are  three:  viz. 

n  I  lay  the  Diameter  of  the  Protuffor  on  that  line  which  brought 
me  to  the  prefent  flation,  where  the  Angle,  about  to  be  laid  down, 
was  taken 

o 

2.  1  lay  the  beginning  of  the  Degrees  of  the  Protratter  towards 
the  laft  flation,  when  the  Angle  is  lels  than  180  Degrees,  but  die 
contrary  way,  when  the  Angle  is  more. 

3.  In  laying  down  or  examining  the  Bearing,  1  lay  the  beginning 
of  the  Degrees  of  the  Protraffor  Northwards  when  they  are  fewer 
than  180;  but  Southwards,  when  more. 

In  like  manner  1  lay  down  and  examine  the  Angles  and  Bearings 
taken  at  D,  L,  M;  N,  O,  the  4 tb,  5th,  6th,  7th ,  8th,  9th 
llations  ;  and  alfo  the  correfponding  lengths  and  occurrences.  Bur 
in  the  laft  length  QA,  having  at  the  length  830  laid  off  an  feet  of 
43,  it  gives  exactly  that  corner  of  Hazle-[prl»g,  which  was  noted 
down  in  the  firft  length  in  the  Lane  ;  which  proves  that  the  Angles 
and  Lengths  enclofing  Hdzle-fpring  are  truly  laid  down.  But  if  the 
Extremity  of  the  laft  Off-fet  in  the  length  Q^A  doth  not  coincide 
with  the  Extremity  of  the  fecond  Off  fee  A  By  both  denoting  the 
South- Weft  Corner  of  Flazle-fpring  ;  the  Lengths  and  Angles  delign- 
ed  to  enclofe  the  lame  Hazle [pring  are  not  truly  laid  down  ;  and 
therefore  muft  be  examined  and  corre&ed  before  you  proceed.  * 

Now  ®7,  being  markt  with  7,  a  Number  not  greater  than  9,  the 
Number  of  the  laft  ftation,  being  the  next  Work  noted  in  my  Field- 
book  ;  I  return  to  ©  7  in  my  Draught  and  there  with  M  N,  the  line 
which  1  measured  immediately  before  1  came  to  N,  1  make  the  An¬ 
gle  MNR  1620.  4j',  and  the  bearing  of  NR  274°.  45-',  as  noted  in 
the  Field-book,  and  then  proceed  to  laydown  the  Offfets  and  other 
Occurrences  at  their  proper  Lengths  and  Diftances,  as  noted  in  the 
Field-book. 
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Having  finifhed  N  R  ;  I  find  next  following  in  my  Field-book 
©  Jo,  which  becaule  it  is  greater  than  8,  the  Number  which  imme- 
d  ately  follows  7,  the  Number  of  the  Jaft  Ration  ;  and  fcecaufe  I  find 
no  Clarion  already  laid  down,  markt  with  a  Number  fo  great  as  10, 
and  therefore  conclude  that  the  Ration  R,  where  I  now  am  is  to  be* 
numbred  10  ;  and  from  thence  proceed  to  lay  down  and  examine 
the  Angle  and  Bearing  at  R,  as  ufual. 

The  Laws  I  obferve  in  thefe  Cafes  are, 

1.  To  number  with  black  Lead  all  the  Rations  I  have  already 
laid  down  in  my  Draught;  and  alfo  to  cxpfefs  thole  Numbers  fuc* 
ceifively  after  one  another  in  a  Piece  of  wafle  Paper  ;  which  I  ex¬ 
amine,  as  oft  as  1  pieafe. 

•  2.  If  I  come  to  a  Ration  whofe  Number  doth  not  immediately 
fucceed  the  Number  of  the  IaR  Ration  ;  but  is  greater  than  the 
greateR  ofathofe  Numbers  noted  in  my  wafie  Paper  bv  an  Unite; 
then  at  the  Ration  now  arrived  at,  1  lay  down  and  examine  the 
Bearing  and,  Angle  with  the  line  1  meafured  immediately  before  I 
came  to  this  Ration.  And  this  Ration  I  number  as  denoted  in  my 
Field-book. 

3.  If  I  come  to  a  Ration,  whofe  Number  doth  not  immediately 
fucceed  the  Number  of  the  IaR  Ration;  but  is  greater  than  the 
greateR  of  thofe  Numbers  noted  in  my  waRe  Paper  by  more  than 
an  Unit;  then  fome  Omiflion  hath  arofe  in  my  waRe^  Paper,  and 
muR  be  reRified  before  I  proceed. 

4.  ardlaRly,  If  I  come  to  a  Ration  whofe  Number  is  already  en- 
tred  in  my  WaRe  Paper;  then  I  return  to  that  Ration  in  my  Draught, 
and  there  laydown  and  examine  the  Bearing  and  Angle  with  the 
Line  meafured  immediately  before  I  came  to  this  Ration  thefirft 
time. 

Now  the  next  Obfervationl  meet  within  my  Field-book  is  again 
0  10;  Therefore  again  at  ®  10,  1  lay  down  and  examine  an  Angle 
and  Bearing  as  noted  in  the  Field-book,  and  then  proceed  to  lay 
down  the  Lengths  and  Offfets  of  the  LineRS,  as  1  find  in  my  Field- 
book. 

Being  come  to  S,  1  proceed  to  T,  and  from  T  to  P,  there  clofing 
with  the  Extremity  of  the  OrF-fet  at  P.  coinciding  with  the  South 
WeR  Corner  of  Spring  Clofe,  and  the  South  EaR  Corner  o i  Hazle- 
fpring. 

This  done, I  find  next  in  my  Field-book  ©  04 ;  therefore  1  return  to 
©4,  and  there  proceed  as  my  Field-book  diretRs,  till  i  come  to  Ra¬ 
tion  1 3  ;  and  becaufe  this  is  a  Number  greater  by  an  Unit  than  F  2, 
the  Number  noted  in  my  waRe  Paper;  lnumberic  13, and  chen^ro- 

ceed 
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ceedas  my  Field-book  dircds  to  F,  G,  H,  1,  and  K,  there  dofing 
in  Woodfidd  by  the  Extremity  of  the  OfT-fets  there  laid  down. 

This  done,  I  next  find  013,  and  therefore  becauie  already  en- 
tred  in  my  vvafte  Paper;  1  return  to  0  13  in  my  Draught-  And 
then  proceed  as  before  fliewn,  till  1  have  plotted  all  the  Occur¬ 
rences  mentioned  in  my  Field-book  ;  but  the  remaining  part  hereof 
1  leave  for  the  Exercife  of  the  Reader. 

1  think  1  need  not  detain  the  Reader  with  the  manner  of  transfer- 
ringtheDraught  to  his  Velom  ;  of  drawing  a  Scale  and  a  Compafs, 
ever  allowing  the  Variation  of  the  Needle;  ofentring  the  Contents 
of  each  piece ;  an<j  the  Ornaments  to  be  met  with  in  other  Parts  of 
this,  and  every  other  Treatife  of  Surveying. 

1  fhall  only  add  that  the  Reprefentation  of  the  Hedges  ought  to 
be  laid  down  on  the  fame  Tides  of  the  Fences,  chat  they  are  in  the 

Land ;  and  to  be  broke  off  where  there  are  to  be  the  Reprefentations 
of  Gates,  &c. 

That  thereought  to  be  imaginary  lines,  both  Vertical  and  Hori¬ 
zontal,  denoted  by  Letters  placed  at  the  top  and  bottom,  and  alfo 
on  the  Tides,  to  be  referred  toby  the  Table  of  References  ;  for  the 
ready  finding  any  Field  or  parcel  of  Land  therein  contained. 

Laftly,  1  lhall  in  this  place  only  add,  that  in  all  Performances  of 
this  kind,  Errors  for  themofl:  part  arifefrom  the  Defers  of  infirm 
ments ;  in  the  Framing,  Dividing  and  Contriving, 

Therefore  1  think  it  proper  to  fay,  that  I  have  feen  a  Theodolite , 
made  by  Mr.  SISSON,  Mathematical  Inflrument  Maker ,  at  the 
Corner  of  Beaufort-Buildings  in  the  Strand ,  for  Accuracy  and  Dif- 
patch,  fitter  for  a  Surveyor  than  any  other  I  have  yet  feen. 


Now  followeth  the  Field-Book 
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(B  PO  IyS  Printed  for  S,  Ballard,  at  the  Blew -Id all  in 

Little  Britain, 

ryi  H  E  Philofophical  Tranfaftions  from  the  Year  i^oo,  (where 
I  Mr.  Lowtborp  ends)  to  the  Year  1720.  Abridg’d  and  Difpos’d  un¬ 
der  General  Heads.  In  Two  Volumes.  By  Benj.  Kiotte. 

The  Gazetteer’s  ,*  or  Newfman’s  Interpreter.  Being  a  Geographical 
Index  of  all  the  confiderable  Cities,  Patriarchftiips,  Bifhopiicks,  Uui- 
verfities,  Dukedoms,  Earldoms,  and  fuch  like  :  Imperial  and  Hance- 
Towns,  Pores,  Forts,  Cattles,  &c.  in  Europe.  Shewing  in  what  King¬ 
doms,  Provinces  and  Counties  they  are ;  to  what  Prince  they  are  now 
fubjeCt  ;  upon,  or  nigh  what  Rivers,  Ba^s,  Seas,  Mountains,  &c.  they 
Band  ;  their  Diftances  (in  EnglijJj  , Miles/  frem  feveral  other  Places  of 
Note;  with  their  Longitude  and  Latitude, according  to  the  belt  approved 
Maps  ;  With  the  Addition  of  a  Table  of  the  Births,  Marriages,  &c.  of 
all  the  Kings,  Princes  and  Potentates  of  Europet  Of  fpecial  Ufe  for  the 
true  underltanding  of  all  modern  Hiftories  of  Europe ,  as  well  as  the  pre* 
lent  Affairs  ,*  and  for  the  Conveniency  of  Cheapness  and  Pocket  Car¬ 
riage,  Explained  with  Abbreviations  and  Figures.  The  Eleventh  Edi¬ 
tion,  Corrected  and  very  mnch  Enlarged  with  the  Addition  of  all  the 
Towns  in  Great  Britain,  which  fend  Members  to  Parliament  •  and  of 
the  Towns  and  other  Places  that  give  Titles  to  the  Nobility,*  with  the 
Counties  they  lie  in,  and  their  Diftances  from  London.  By  Lawrence 
Eachard ,  A.  M.  of  Chrilt’s  College  in  Cambridge. 

BOOKS  Printed  for  T.  Woodward  at  the  Half-Moon  overagainfl 

St.  Dunftan’r  Church  in  Fleet-ftreet 
% 

A  Short  and  eafy  Method  toundsrftand  Geography, wherein  are  deferi- 
bed  the  Form  of  the  Government  of  each  Country,  its  Qualities, 
the  Manners  of  its  Inhabitants,  and  whatfoever  is  remarkable  in  it :  To 
which  are  added  Obfervatidns  upon  thofe  things  ol  Importance  that  have 
happen’d  in  each  State,  with  an  Abridgment  of  the  Sphere,  and  the  ufe 
of  Geographical  Maps.  Made  Englifh  by  a  Gentleman  of  Cambridge ; 
from  the  French  cf  Mr.  A.  De  Ter.  Geographer  to  the  French  King. 

An  exatft:  Survey  of  the  Tide,  explicating  its  Production  and  Propaga 
tion,  Variety  and  Anomaly  in  all  Parts  of  the  World;  efpecially  near 
the  Goafts  of  Great  Britain  and  Ireland,  with  a  preliminary  Treatife  ^con- 
cerning  the  Origin  of  Springs,  Generation  of  Rain,  and  Production  of 
Wind,  with  Twelve  Maps.  By  E.  Barlow ,  Gent. 

)  '  '  -  ' 

BOOKS  Printed  for  Aaron  Ward,  at  the  Kings- Arms  in  Little- 

Britain. 

f~plHE  Hiftory  of  New-England :  Containing  an  Impartial  AccouTTt  of 
|  the  Civil  and  Ecclefiaftical  Affairs  of  the  Country  ,*  to  the  Year 
1700.  To  which  is  added,  The  Prefent  State  of  New  England,  with  a  new 
and  accurate  Map  of  the  Country  ;  and  an  Appendix,  Containing  their 
prefent  Charter,  their  Eccleliaftical  Difcipline,  and  their  Municipal 
Laws.  In  Two  Volumes.  By  Daniel  Neal,  M.  A. 

The  London  Pra&ice  :  Or,  an  Eafy,  Expeditious  and  Practical  Method 
to  find  the  Worth  of  any  Quantity  of  Goods,  Merchandizes,  &c,  at  any 
race.  By  ThoXrosb Teacher  of  the  Machematicks. 
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